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FORWARD

This effort was perfrmed during the period October 1978
to January 198 and was sponsored by Mr E. Lichtmma o- -the"

,-4br&-nr:Ss trs Cxmmand under Air Task No.
A33333J3/)31C9W-582.-)1.

* I

SIMMARY

This report documents a computer program, entitled
"ZDRAFT", that generates a graphic display of VTCL aircraft
and their associated ground flow fields. The actual flow
field data is calculated by another computer program. The
"ZZ1AFT" computer code rapidly assimilates and displays this
flow field data. The display consists of pertinent flow field
characteristics, such as stagnation lines, upwash flow and
ground plane wall jet conditions, superimposed over a scaled
aircraft planform. This visual form allows easy assessment of
various configurations and operating conditions.
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1 .C DESCRIPTION

1.1 Eackground

The "ZDRAFT" computer graphics program, described in this
report, was developed to complement a computer program that
estimates the inlet temperature rise of VTOL aircraft
operating in ground effect (Reference a). The "ZDRAFT" code
was designed to display the ground plane flow fields and the
stagnation lines calculated by the other program. This
display is most useful in examining parametric variations of
aircraft height, nozzle pressure ratios, nozzle vector and
splay angles and nozzle aspect ratios. These parametric
variations can produce drastic changes in the shape and the
location of ground plane and/or undersurface stagnation lines.
Hence, a rapid means for visualizing these changes is
necessary, to efficiently evaluate conceptual designs.
Although, flow field visualization was the primary reason for
developing this graphics capability, "ZDRAFT" was constructed
for use as a general graphics program. For example, drawings
have been developed for aircraft spotting and engine
installation studies.

1.2 Program Description and Capabilities

The "ZDRAFT" code is compiled in Fortran IV and uses the
Tektronix PLOT10 library. Computer runs are made from a
remote interactive graphics terminal on the Naval Air
Development Center's (NAVAIRDEVCEN) Central Computer System.
This computer system consists of two CDC 6600's and one CDC
CYBER 170 Model 175. The "ZDRAFT" code exceeds the memory
size limit of the NAVAIRDEVCEN interactive system. Therefore,
it is necessary to run the program with segmentation loading.
This uses less computer memory by loading only the program
segments that are need at a given time.

The specific interactive hardware, necessary for running
the code, are:

14



N.DC-80109-60

1. Tektronix 4010-series computer display terminal
2. Tektronix 4953I/h954 graphics tablet
3. Tektronix 4631 hard copy unit

The interactive computer display terminal has a keyboard,
similar to a conventional typewriter, and a direct storage
cathode ray tube (DSCRT) display screen. It is via this
keyboard and display screen that the operator communicates
with the Central Computer System. The major components of the
graphics tablet are a large (I.C79M x 0.864M) flat writing
surface (tablet) and writing pen or position cursor. The
tablet is a magnetically prebiased surface on which paper
(film, etc.) may be placed. Under the surface of the tablet
is a X-Y grid of magneto-strictive wires, that sense the
position of the cursor or writing pen. Hence, a point on the
tablet can be converted to a digitial position, and this
information transmitted to the display terminal and/or the
computer. The hard copy unit allows the operator to make a
permanent high contrast copy of the display screen image. The
copies are made on special dry silver paper. For specific
information concerning this equipment, see eferences b, c and
d.

An interactive computer terminal permits direct interplay

between the operator and the computer. The "ZDRAFT" computer
program utilizes this interactive capability. The program
monitors and supervises the operator by writing directions and
questions to the terminal display screen. The operator
controls execution and responds to questions with inputs from
the cueboard, the terminal keyboard end/or the the graphics
tablet. The cueboard is a program generated operation menu
which lists the individual program functions (see Figure 1).
Selection of a cueboard ccmmand causes the specified function
to execute. A command may be input to the computer in two
ways. First, using the tablet cursor, a selection can be made
from a cueboard mounted on the graphics tablet. Second, the
cueboard code for the desired command can be typed from the
terminal keyboard. The cueboard is the primary instrument for
running the "ZDRAFT program. Therefore, by selecting the
appropriate cueboard commands and responding to questions and
directions, all of the the following proceedures can be
duplicated.

Reproduction of a simple line drawing on the terminal
displpy screen is a primary function of the "ZDRAFT" program.

* .After loading the program and answering an initial set of
questions, the operator can elect to construct a drawing. In

* response, the code requests the operator to secure a drawing

5
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to the graphics tablet and to input position, size and scale.
This information initializes the graphics tablet and the
display screen. Dbw, the operator can attempt to represent
the drawing with a series of line segments. A line segment is
a set of points connected by straight lines or with a spline
fit curve. For a specific line segment, the operator selects
the type of fit and inputs the points from the tablet drawing.
These line segments may be displayed as they are completed.
For drawings symmetric about the x-axis, the operator can, at
his or her option, construct half of the drawing and instruct
the code to generate the mirror image. The code simply
produces a negative y image of the drawing data and adds to
the existing drawing data matrix. This capability is useful
with scaled aircraft planforms.

When the drawing is complete, the boundaries of the
drawing displayed on the screen can be changed. To accomplish
this, the operator redefines the boundries of the graphics
tablet drawing. The operator can increase or decrease the
area of the drawing shown on the display screen. The scale of
the screen drawing will change to utilize the entire display
screen. Any of these screen drawings can be saved and
retrieved at another time. That is, the drawing data matrix
is written to a specified local file, which can be made
permanent after the program terminates. To revive a drawing,
the data file must be local. At the operator's request, this
local file is read into the program.

Additional "ZDRAFT" features include, drawing a border,
drawing a x-y axis, calculating and drawing a scale legend,
and adding a title. Lrawing the border or axis only requires
the operator to specify the cueboard command. When selecting
the scale legend option, the operator positions or repositions
the legend on the drawing. Once the position is fixed, the
operatc must input the coumand to draw the legend. The
scaling is determined by the computer and will change, if the
drawing size is altered. The legend's position, however,
relative to the display screen is unaffected by a change in
the drawing boundaries. Finally, requesting a title initiates
a series ofq set questions which allows the operator to type in
lines of a drauing title. The display screen drawing will
resize to accommodate the title which is automatically
centered over the drawing. This title is written on the
screen at the operator's request.

Another basic function of "ZDRAFT" program is the
superposition of a VTCL aircraft's ground plane and upwash
flow field (i.e. stagnation lines and isocontour lines) over
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an appropriate aircraft planform drawing. This stagnation and
isocontcur inforration is generated by the hot gas reingestion
computer program, "REINGST" (see Reference a) and stored on
permanenBefore loading "ZDRAFT" on the computer, the operator
makes the specific data file a local file. hen running
"ZDRAFT" this data file is read by the program at the
operator's request. With the planform drawn on the display
screen, the operator can select to plot the stagnation lines
and/or isocontcur lines over the planform.

1.3 Program Structure

The graphics computer program, "ZDRAFT", consists of
twenty one subroutines and functions. These subroutines are
listed below in alphabetical order.

CAPTION CPTION

CUEBRD REVIVE

DRAFT SAVE

DRAWCUE SETCUE

DRAWISO SETSCR

ERASE SETTD

FIT STAGLN

INPUT SYMEOL

ISO SYW.ET

LINES VIEW

MESAGE

In addition, two ccmputer libraries are accessed by
"ZDRAFT". These are the Tektronix PLCT10 library and the
in-house TEKLIB2 library (see Reference e). P simplified flow
chart of the computer code is shown in Figure 3.

7
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1.L Subroutir- Zescriptions

CAPTKICN - handles the input, storage and writing of drawing
titles. These titles are input from the terminal keyboard by
the operator.

CUEFFD - transforms the operator's cueboard input into calls
to the appropriate subroutine.

DFAFT - is the main program in "ZDRAFT". It initializes
Tektronix PLOT1O and "ZERAFT" routines and presets various
variables, switches and matrices. Further, the operatcr is
permitted to obtain a copy of cuebcard and/cr position the
cueboard on the graphics tablet. Cperational control of the
program is switched to the cueboard.

LPAWCUE - draws a cupboard key on the terminal display screen
and generates a hard copy.

ERAWISC - draws the ground plane isccontour lines (e.g.,
temrperature, veloczity, etc.) which can be superimposed over an
aircraft planform.

EFASE - sets the matrices that contain line segment
information to zero. This erases the drawing data from
memory, but does not alter the present drawing size,
coordinate system or scale.

FIT - controls and orders the spline fit of line sements that
describe the aircraft planform.

INPUT - recieves positional inputs from the terminal display
screen or the graphics tablet and/or alpha-numeric information
from the terminal keyboard. This information is transformed
into digital data that is usable by other subroutines.

ISC - reads the isocontour data from a specified file and
computes the necessary spline curves.

LI ES - controls the input of line segments which describe nr
aircraft planform. These line segments are a series of points
that are connected by a linear or spline curve fit.

E:SACE - controls all program messages .ritten to the
terminal display screen.

CPI - performs several drawing functions. These include
drawing a border, drawing x-y axis and positioning and drawing
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a scale legend.

FEVIVE - reconstructs a previously generated planform
configuration from data on a specified input file.

SAVE - allows the operator to place planform data on a local
file. This local file can be made permanent or copied to a
magnetic tape for long term storage.

$ETCUE - permits the operator to position a copy of the
cueboard key on the graphics tablet.

SETSC. - sets screen limits and scale factors necessary to
generate a planform drawing on the terminal display screen.

SETTD - allows the operator to position a drawing on the
graphics tablet and describe a specific coordinate system and
scale factor.

STAGLN - reads stagnation line data from a specified file and
draws the stagnation lines. These stagnation lines can be
superimposed over an aircraft planform.

SYFEOL - generates the symbol used in plotting the stagnation
line data points.

SY1?YET - duplicates existing line segments but with negative y
values. These new segments are added to the existing segment
producing an image which is syrnetric about the x-axis.

VIE;: - translates the line segment data into a line drawing on
the terminal display screen.

.. c
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2.0 Conclusions

The graphical code "ZDRAFT" is a useful conceptual design
tocl for visualizing the primary flow field characteristics of
a VTCL aircraft hovering in ground effect. "ZDRAFT" can
quickly construct a scaled computer drawing of an aircraft
planform from a line drawing. Vajor flow field
characteristics of the VTOL aircraft, such as stagnation
lines, upwash flow and ground flow conditions can be rapidly
superimposed over this scaled computer planform. Flow field
conditions and stagnetion line locations for input to the
"ZDPAFT" code are generated from experimental data and/or
computations from another computer code. "ZDPAFT" has been
used extensively to compare experimental data, supplied by
industry or taken from technical reports, with computer
generated results.

Although this ccmputer code was written specifically for
VTCL aircraft ground footprint studies, it was designed to be
easily modified for application to other tasks. To date,
"ZDRAFT" has been used to scale aicraft planforms for spotting
studies and to help analyze aircraft/engine interface
problems, at the conceptual design stage.

I0
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Figure 3 -ZDRAFT Flow Diagram
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APPENDIX A - User's Guide

The "ZDrAFT" computer program is not a computational

ccoputer code. The purpose of "ZLRAFT" is to facilitate the
visualization of ground flow fields generated by VTOL
aircraft. The flow field data is produced by another computer
program, "REINGST" (Reference a). The output from "REINGST"
is maintained on permanent file in a format acceptable to the
"ZDRAFT" code. In describing the use and operation of
"ZDRAFT", it uill be assumed that the stagnation line and
isocontour data stored on permanent files, will be retrieved
to local files.

"ZDRAFT" is run from a interactive graphic computer
terminal. The interactive capability allows the operator
direct control over progra execution. Further, this
capability allows the computer code to monitor operator inputs
and to veto improper requests. In "ZDRAFT, the operator
controls the program through an operation cueboard and a
question and answer format. The cueboard is a checkerboard
drawing with key words and three digit alpha-numeric codes
identifying the individual blocks (see Figure 1). This
drawing is taped to the graphics tablet, and its position is
input to the program with the tablet cursor. T hen control is
switched to the cueboard, the operator can select a specific
block with the tablet cursor. Alternately, control can be
passed to the terminal keybcard and the corresponding
alpha-numeric code can be entered via the keyboard. This will
cause the computer to execute the specified action. Exawples
of these actions are clearing the display screen, drawing an
aircraft planform, requesting the input of data points from
the tablet, terminating the program, reading and plotting
stagnation line data, generating an informative message on the
display screen, etc. An explanation of each cueboard command
is given in section (A.1).

15
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(A.) Explanation of Cueboard Commands

The following commands are available to the operator via
the tablet cueboard or using the terminal keyboard codes shown
in parenthesis:

ESSAGES - acts as an on/off switch for
questions/instructions that normally wuld appear on the
terminal display screen. Error messages, however, are rot
suppressed and will appear if something is done incorrectly by
the operator.

A/N.CFF - switches control from the graphics tablet
cueboard to the terminal keyboard and display screen, or vice
versa.

rFRAICUE j. - clears the display screen and constructs a
cueboard.

LETCUE (&O ) - permits the operator to position or reposition
the cueboard on the graphics tablet.

SETDRAWIN £A - allows the operator to secure a drawing to
the graphics tablet and to specify size, scale and axis
system.

SETSCREE (A6) - sets screen limits and scale factors
necessary to generate a drawing on the terminal display
screen.

EORDER - draws a border around the display screen
drawing.

EFAWAXIS .A08) - draws the x-y axis on the display screen
drawing. The axes are drawn with a dash-dot line.

CLEAP (A~cI - clears the display screen. No information is
cleared from memory.

FA.ECCPY JA&I3) - produces a hard copy of current screen
information.

NE01I- sets the program to create a line segment

16



NADC-80 109-6C

unrelated to previous segments. Next, the operator wust
select the LINEAR or the SPLIE cue.

SPLIN - permits a series of points from the drawing to
be input and fitted with a spline curve. (NOTE: Values of X
must be increasing.) Any other cueboard command ends the line
segment.

LINEAR (BD') - permits a series of points from the drawing to
be input and fitted with straight lines. Any other cueboard
ccmmand ends the line segment.

(fAkALL ID - draws all existing line segments on the
display screen.

2 W ( f5) - draws line segments on display screen starting
from the end of last line segment drawn.

X-S 6) - Causes the computer to symmetrically reproduce
the drawing about the X-axis.

11T- permits the operator to input, from the terminal
keyboard, drawing titles. The title is input one line at a
time, and the character size is specified for each line.
There are four character sizes defined by the integers from 1
to 4. The largest size is 1 and the smallest is 4.

WRITITLE- causes the drawing title to be written on
the display screen. The drawing will be resized and
repositioned to acccmmodate the title. This is not automatic,
however, and the drawing should be reconstructed after the
title is written.

SV _Coll - writes the existing planform data to a local
file. The cperator must input the tape number which
corresponds to the local file. Tape numbers from 5 to 15 are
valid.

REVIVE .C2.- reads in a previously saved planform from a
local file. The operator must input the tape number which
corresponds to the local file. Tape numbers from 5 to 15 are
valid.

EFASE - sets all line segment data to zero. This erases
the line segment data from memory, but does not alter present
drawing size, coordinate system, scale, or actual drawing
already existing on the screen.

17
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STAGTAFE (CC4) -allcws the operator to specify the tape
number which corresponds to a iccal file containing stagnation
line data. Tape numbers from 5 to 15 are valid.

DRAWSTAG (C05) - reads the stagnation line tape previously
specified and plots the data to the same scale as the planform
drawing.

POSICO6) - allows operator to position the scale bar
legend at a convenient location on the drawing.

HA7EY - determines the proper size for the scale
legend and draws it on the screen at the specified location.

1SOTAPE (jQ8 - allows isocontour data to be read from a local
file and performs the computations necessary to spline fit
this data. The operator must input the tape number which
corresponds to the local file. Tape numbers from 5 to 15 are
valid.

CRAWISC C - draws the previously compiled isocontour lines
on the screen drawing.

STOP (D - terminates the program.

18
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(A.2) Drawing Planform Configuration

The "ZDRAFT" computer code has the capability of
computerizing a simple line drawing. That is, the code allows
the user to transform a line drawing into a set of variables
and a matrix of points. Raving transformed the drawing into
nuerical data, the code interprets the information and
prcduces a line drawing on the terminal display screen.
Further, the code can alter the size and scale, draw a bcrder
and a x-y axis, generate a scale legend, add titles,
superimpose other drawings, etc. These features are used in
the construction of an aircraft planfcrm.

Assume the initial steps in running "ZDRAFT" are
complete. The process of computerizing a scaled aircraft
planform is initiated by selecting the cueboard command,
SETDRAWING. The initial steps are predetermined and
instructions are output to the display screen. First, the
operator is directed to secure the drawing on the graphics
tablet and using the tablet cursor, specify the lower left and
upper right corners of the drawing. Next, the operator is
requested to specify two points on the drawing and to input
their x-y values. Finally, the operator must designate the
units of linear dimensicns. With this information the code
sets scaling factors and initializes the display screen. At
this point, control is returned to the operator and
construction of planform drawing can start.

The aircraft planform is described by a series of line
segments. These line segments are defined by a set of points
which are connected by either straight lines or a spline fit
curve. To begin construction of the planform drawing the
cueboard ccmmand NEWLINE is selected. This primes the code
for the input of in a new line segment. The operator is then
requested to select the LINEAR or the SPLINE command. This
determines the fit for the following set of drawing points.
Using the tablet cursor, the operator selects points from the
planform drawing. Selection of any cueboard block terminates
this set of points. The LINEAR or SPLINE command selected
after a set of points, will initiate another set of points.
The first point of this second set is identical to the last
point of the preceding set. To input a line segment
unconnected to preceding segments, NEWLINE must be the first

19
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command. 16hen complete the drawing data can be written to a
local file by specifying SAVE. This file can be made
permanent after termination of the program.

The following information details the exact input and
response to generate a computer drawing with a bar scale
legend, title information, a border, and an axis system.
Examples of the drawing partially complete are also given in
Figures Al through AS. Note, the symbol, "cr" ,indicates that
a carriage return must be input from the terminal keyboard.

type .... CALL,PAPS9. "cr"

(screen clears)

prompt.. do you wish a copy
of the graphics tablet cueboard?
type y(yes) or n(no), and "cr".

type .... Y "or"

prompt.. is hard copier sufficiently warm?

type y(yes) or n(no), and "cr".

type .... Y "or"

(cueboard is drawn on the terminal display screen
and a hardcopy is produced)

prompt.. do you wish to position
the graphics tablet cueboard?
type y(yes) or n(no), and "or".

type.... Y "or"

prompt.. input lower left and lower right
corners of cueboard?

(secure copy cueboard on the graphics tablet
and input points with tablet cursor)

(cueboard is now operative)

20
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cuebrd.. SETDRAWING

(use the tablet cursor to make selection from cueboard)

prompt.. place drawing on the graphics tablet.

(secure drawing on graphics tablet)

prompt.. input lower left and upper right
corners of drawing.

(input points with cursor)

prompt.. specify point on drawing
and type in (x,y) coordinates.

(input point with cursor)

type .... O.C , C.0 "cr"

prompt.. specify another point
and type in (x,y) coordinates.

(input point with cursor)

type.... 1.2125 , 0.0 "cr"

prompt.. type unit of dimensions (20 characters or less)

type.... FEET "cr"

(construction of aircraft planform can now begin)

cuebrd.. NEWLINE

prompt.. new line started select linear or spline.

cuebrd.. SPLINE

(use tablet cursor to select points from drawing on tablet,
points will be connected with a spline fit,
points must have increasing values of x
with a minimuma of three points)

(for the present example, start at the aircraft nose,
input points)
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cuebrd.. SR.INE

(starts a new spline curve that is connected

to the previous curve, input points)

cuebrd.. LINEAR

(select points to be connected with straight lines,
lines connect with preceding curve, input p:ints)

cuebrd.. SPLINE

(starts new spline fit that is connected to
preceding curve, input points)

cuebrd.. LINEAR

(starts another series of straight lines, input p:ints)

cuebrd.. DRAW

(draws all curves input, since last draw command)

cuebrd.. HARDCCOPY

(see Figure Al)

cuebrd.. ME.LINE

prompt.. new line started select linear or spline.

cuebrd.. LINEAR

(starts a series of straight lines not connected
to the preceding curve, input points)

cuebrd.. NEWLINE

prompt.. new line started select linear or spline.

cuebrd.. LINEAR

(input points)

cuebrd.. SPLINE

(input points)
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cuebrd.. DRAW

cuebrd.. FARDCCPY

(see Figure A2)

cuebrd.. X-SYM

(this generates a negative y image of the existing
drawing data, producing an image symmetric
about the x-axis)

cuebrd.. DRAW

cuebrd.. FARLCCPY

(see Figure A3)

cuebrd.. SAVE

type .... 5 "cr"

(places drawing data on tape5, this local file
can be made permanent)

cuebrd.. POSITIONKEY

prompt., set scale pcsition.

(using the tablet cursor, select a position on the drawing
for the scale legend)

cuebrd.. DRAWKEY

(the scale legend is drawn on the display screen)

cuebrd.. HAFDCOPY

(see Figure AU)

cuebrd.. CLEAR

(screen clears)

cuebrd.. TITLE
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prompt.. input title lines, character is preset to _.

(four character sizes are available, 1 through 4,
larger numbers represent smaller character sizes)

prompt.. input character size.
eof default is previous character size.

type .... 1 "cr"

prompt.. type title line

type .... SAMPLE DRAWING "cr"

prompt.. sample drawing

prompt.. is this line correct?
type y(yes) or n(no), and "cr".

type .... Y "cr"

prompt.. input character size.
eof default is previous character size.

type .... 2 "cr"

prompt.. type title line

type .... FLAT PLATE TEST MODEL "cr"

prompt.. flat plate test model

prompt.. is this line correct?
type y(yes) or n(no), and "cr".

type .... Y "cr"

prompt.. input character size.
eof default is previous character size.

type .... 4 "cr"

prompt.. type title line

type .... 16 JANUARY 1980 "cr"

prompt.. 16 january 1980

24
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prompt.. is this line correct?
type y(yes) or n(no), and "cr".

type .... Y "or"

prompt.. input character size.
eof default is previous character size.

type.... "cr"

prompt.. type title line

type .... "r"

(a return of carriage when a title line is requested,
ends title line inputs)

(screen clears and title is written)

cuebrd.. HARDCOPY

(see Figure AS)

cuebrd.. BORDER

(torder is drawn)

cuebrd.. ERAWAXIS

(x-y axis is drawn)

cuebrd.. DRAWKEY

(scale legend is drawn)

cuebrd.. DRAWALL

(planform is drawn)

cuebrd.. HARDCOPY

(see Figure A6)
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(A.3) Superimposing Stagnation and Isocontour Lines

This example demonstrates the superposition of stagnation
lines over a specific aircraft planform (see Appendix B.1).
The stagnation line data was previously generated by "FEINGST"

(Feference a) and stored on permanent file or magnetic tape.
The previously developed aircraft planform was also stored on
permanent file or tape. To be read by the "ZDRAFT" program,
these data files must be placed on local files. Appropriate
local file names are TAPE5 throught TAPE15. Assume the
aircraft planform data is on TAPE5, the ground plane
stagnation line data is on TAPE6 and the undersurface
stagnation line data is on TAPE7. After repeating the initial
inputs, the following commands will generate a drawing of the
planform and the stagnation lines.

cuebrd.. STAGTAPE

prompt.. input tape number that contains stagnation

line data.

type.... 6 "CR"

cuebrd.. CLEAR

(screen clears)

cuebrd.. BORDER

(border is drawn)

cuebrd.. DRAWALL

(aircraft planform is drawn)

cuebrd.. DRAWAXIS

(x-y axis is draun)

cuebrd.. DRAWSTAG
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(stagnation lines are plotted)

cuebrd.. HARDCOPY

(see Figure A7)

cuebrd.. STOP

prompt., stop requested from cueboard.

(execution is terminated)

Figure A7 illustrates the stagnation line data generated
by the computer program, "REINGST" (Reference a). "REINGST"
produces a stagnation line for each sequential pair of
nozzles. For a simple two nozzle case, stagnation lines for
nozzle pairs 1-2 and 2-1 are generated. These stagnation
lines would be identical. In the complex six nozzle system,
stagnation lines are calculated for nozzle pairs 1-2, 2-3,
J-4, 4-5, 5-6 and 6-1. Because "REINGST" does not compensate
for the interference between stagnation lines, portions of the
stagnation lines are imaginary. These imaginary sections can
be determined by plotting the stagnation lines. The section
of a stagnation line plotted before the intersection with
another line is imaginary. Complex nozzle configurations may
have a series of stagnation line intersections. Determining
the governing intersection may be difficult.

In the present illustration the three stagnation lines
intersect at a single point on the x-axis (see Figure A7).
Hence, locating the non-existent portion of the stagnation
lines is relatively simple. The stagnation line of nozzle
pair 1-2 plots from top to bottom; therefore, the section
above the x-axis is imaginary. Similarly, the section of the
3-1 stagnation line below the x-axis must be eliminated. For
the nozzle pair 2-3, the segement to the left of the
intersection should not exist. Figures A8 and A1O show a
portion of the uncorrected data file for stagnation lines 1-2
and 2-q, respectively. Using the text editor, the imaginary
sections can be deleted from the data files. The revised data
files are shown in Figures A9 and All.

This problem of imaginary stagnation line segments, also,
occurs with the undersurface stagnation lines. Determination
of the imaginary portions of these lines may prove more
difficult than the ground plane lines. Therefore, the
undersurface line data should be revised after the ground
plane data. The ground plane revisicns can then be used as a

27



NADC-80109-60

guide in eliminating the non-existent undersurface sections.

The corrected stagnation line data is on local files
TAPE6 and TAPE7. The isocontour data is taken from permanent
file and placed on local file, TAPE10. Now, a final drawing
of the aircraft planform with superposed stagnation lines and
isocontour lines can be constructed. Note, the cueboard
commands are now input from the terminal keyboard.

type.... CALL,PABS9. "cr"

(screen clears)

* prompt.. do you wish a copy of the cueboard?

type y(yes) or n(no), and "cr".

type.... Y "cr"

prompt.. do you wish to position the cueboard?
type y(yes) or n(no), and "cr".

type.... N "cr"

prompt.. input cue codes from terminal keyboard.

(cue codes are shown on the cueboard)

type.... C2 "cr"

(cue - revive)

prompt.. input tape number that contains drawing data.

type.... 5 "cr"

type .... B8 "cr"

(cue - title)

prompt.. input title lines, character is preset to .

(four character sizes are available, 1 through 4,
larger numbers represent smaller character sizes)

prompt.. input character size.
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eof default is previous character size.

type.... 1 "er"

prom~pt-. type title line.

type.... SAMFtE DRAWING "er"

promipt.. sample drawing
is this line correct?
type y(yes) or n(no), and 11cr".

type .... Y tcr"

Pr-Mpt.. input character size.
eof default is previous character size.

type.... 2 "cr"

prompt.. type title line.

type .... FLAT PLATE TEST MODEL 11cr"

prompt.. flat plate test model

prompt.. is this line correct?
type y~yes) or n(no), and "1cr".

type .... Y "cr"

promnpt.. input character size.
eof default is previous character size.

type.... ~4 "

prompt.. type title line.

type.... 16 JANUARY 1983 "cr"

prom~pt - 16 January 1983

prompt.. is this line correct?
type y(yes) -or n(no) , and "1cr".

type .... Y "1cr"

promnpt.. input character size.

eof default is previous character size.
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type.... "cr"

prompt.. type title line.

type.... "or"

(a return of carriage when a title line is requested,
ends title line inputs)

(screen clear and title is written))

type.... A7 "cr"

(cue - border,
border is drawn)

type.... A8 "cr"

(cue - drawaxis,
x-y axis is drawn)

type.... B4 "cr"

(cue - drawall,
aircraft planform is drawn)

type.... Al "cr"

(cue - messages,
screen messages will not be printed,
except error messages)

type.... C4 "cr"

(cue - stagtape,
stagnation line data tape number is requested)

type .... 6 "cr"

type.... C5 "cr"

(cue - drawstag,
stagnation lines are printed)

type.... C4 "or"

(cue - stagtape,
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stagnation line data tape number is requested)

type .... 7 "cr"

*type .... C5 "cr"

(cue - drawstag,
* stagnation lines are plotted)

*type .... C6 "cr"

(cue - positionkey,
screen cursors appear,
use screen cursors to postiton scale legend)

type .... P

(do not return carriage)

type.... C7 "cr"

(cue - drawlcey,
scale legend is drawn)

type .... A10 "cr"

(cue - hardcopy,

-ee Figure A12)

(cue - clear,
screen clears)

type .... Al "Cr"

(cue - messages,
screen messages are turned on)

type.... C8 "cr"

(cue - isotape)

prompt.. input tape number containing iso data.

type .... 10 "Cr"

prcwnpt.. this is a test isocontour line tape
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read this data?
type y(yes) or n(no), and "cr".

type .... Y "cr"

type.... C4 "Cr"

(cue - stagtape)

prompt.. input tape number that contains stagnation
line data.

type .... 6 "cr"

type .... A9 "cr"

(cue - clear,

screen clears)

type.... A8 "cr""

(cue - drawaxis,
x-y axis is drawn)

type.... A7 "CR"

(cue - border,
border is drawn)

type .... B9 "cr"

(cue - writetitle,
title is written)

type.... B4 "cr"

(cue - drawall,
aircraft planform is drawn)

type .... Al "cr"

(cue - messages,
screen messages will not be printed,
except error messages)

type.... C5 "cr"

(cue- drawstag,
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stagnation lines are plotted)

(cue - drawiso,

isocontour lines are drawn)

type .... C6 "cr"

(cue - positionkey,
screen cursors appear,
use screen cursors to postitcn scale legend)

type .... P

(do not return carriage)

type.... C7 "cr"

(cue - drawkey,
scale legend is drawn)

type .... A10 "cr"

(cue - hardcopy,
see Figure A13)

type .... D10 "cr"

(cue - stop)

prompt.. stop requested from cueboard

(execution is terminated)
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AFPEEDIX E - "ZERAF" CCMPUTER PFCGRAV

(B.1) Listing of Frocedure Files

Various procedure files necessary to ccerpile, segrnei.t,
load and run the "ZErAFT" code are listed below. Permanent
file, ZDRAFT9, contains the fortran progrprr "ZDFAFT"1. The
following procedure file, FZE9, packs and compiles the fcrtran
code. The fortran compiled version is saved on file, ZD9REL4,
and the fortran listing is written to file, CUT.

FZE9
GET, ZDRAF79.
FACK, ZDRAFT9.
FTN4(I=ZDRAFT9 , =3, L=OUT,E=ZD9EL4)
SAVE ,ZC9BEL4.

Next, the proceedure file, PESqG9, segments the code and
saves the absolute version on Zt9AE.

PSEC9
CET,SEGDIR9 ,ZD9REL4,XTAPE.
GET,SEGREF, FL CLIE/UN=-YSTE..
GET, TEKLIE2'/UN:VT 1781.'
CC PYEFXTA FE ,TA FE 1.
CCPYEF,XTAPE,TAFE2.
REWINDTAPE1JAPE2.
MAP, PART.
SEGREF,ZD9HEL4,SEGOUT.
SEGLCAD( I=SEGDIR9)
LIBLOAD( FL CL TE, CEECK)
LIBLCAD( FL CLIB ,LAEEL)
LDSET(LIE=PLlCLIE/TEKLIB2/PLlGLIE/TEKLIB2,M.AP=/MiAFP)
LCAD,Zr-9REL4.
NCGC ,ZD AES.

The following is the segmentation load directions..
SEGLIR9.

BPI THEE EFAWUSO
DRAWISO 7:CLULE ISO, SPLNQ1, UPDATE
DRAWISG GLOBAL BLKISO-SAVE
BR2 TREE ERASE
ERASE INCLUDE FIT,LINESq, EVIVE,SETTD,SFLNC1, SYN:MET,UPDATE,VIEW

)J7
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E rpEE CAPTTCN
C APT T,7': 1 !C L J CPT I Cr, STACLN, Sr-T CL
CAPTTCN SLCEAL BLKCAPT-SAVE
BF4 THEE D)RAWC'JE
D)RAWCJEr IINCLJDE SET-C'JEr
T R:r,4K TREE ZDRAFT- (FP1, BR2,ER 3, SF4)
ZDRAFT INCLJ-DE C-JEBRD),XMESSAGE, MP:JT

GLOBAL BLK, BLKJ,EBLKPTS, ELKSCAL, BLKSD, BLKrD, BLKC'JE, TKTPNX
END

Fin~ally, the pr~ceedure file t) run the segmented
obs~lutf versi:,r. )f the "ZN.AFT' cynputer c.zde.

PASS9
,GET,Z7D9APS,YTA E.
CCPYBF,XTAPE, TAPE _1.
CCPRBE,XTAPE,TAPEC2.
REUIND, TAPE 1, T.APE2.
M AP, PAIRT.
ZD9AES.
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(E. 2) Li4sting cf the input Fie

XTAPE is a multi-file permanent file that contains
information input to the "IZDPAFTI1 code. The first f.le
contain~s th:e messages that the code outputs to the terrinal
display screen. 71-.-2 second contains information pertaining to
the structure of the cuetoard.

TAPE 1
12CC 1EAUD. TRA'St'ISSICN RATE - CHARACTERS PER SECCND
L'C9,6 VAXSR, NUNEEP CF ADDREEABLE PCINTS

IT ERIN, TERfINAL IDENTIFICATION NLVEER
ISIZE, CHARACTER SIZE (J4 C 14/1 5 ONLY)

C LCDS, LCCL CISPLAY OF TAB.LET POINT ON TERM.INAL (C - NC)(1 - YES)
C IPEN. TAFLET tNODE (C - PEN VODE) ( 1 - PFESENCE VCE)

01 PC DO YOU WISH A CCFY CF THE CUEECAFE ? TYPE Y(YES) OR N(NO) , AND "OF"1.
C2 PQ IS FAFDCCPIE ON AND SUFFICIENTLY WARM ? TYFE Y(YES') CR N(NC) , A.E "CF??.
C0 PC TURN CN FARECOPIER. WHEN W'AFV TYPE Y AND 'ICE".
C14 PC IS COPY SA TISFACTORY ? TYPE Y(YES) OR N(NO), AND "ICR11.
C5 P
C6 P POINTER IMPROPERLY PCSITICNEL, TRY AGAIN.
C7 P INPUT LOWER LEFT AND LOW-,ER RIGHT CORNERS CF CUEEOARD.
CE -NPUT CUE CODES' FECOM TERVINAL FEYECAFD.
09 PS CUEECAE.D DATA NOT FOUNDE ON TPFE2.
,C PC DO YOU W;ISH TO POSITION THE CUEECARD? TYPE Y(YES) 7C (N)j N C"
11 INPUT TAPE NUM2,EER ON W.HICH DRAIN,G DATA IS TO BE SAVED.
12 PSQ TABLET CUEECARD DATA NOT FOUND' ON TAPE:K

PPS X'L,:ER OF TABLET CUEBOARL ROWS EXCEEDS IMATRIX DIMENS7ON.
L~ PS NUMB-:ER CF TABLET CUEBOARD CCLUMNS EXCEEDS M:ATRIX DIPENSION.

15 PS NU1MBER OF TABLET CUEBCARD A/N CHARACTERS EXCEEDS N.ATEIX DIMYENSION.
16E PS CAFTION TO LONG FOP TABLET CUE ELCOK.
17 P ELANT CUE REQUESTED. TRY AGAIN.
IL, PLACE DFAWING ON TFE GRAPHICS TABLET.
II 7NFUT LOWER LEFT AND UPPER RICHT CORNERS' OF TEDAh.
c SPECIFY POINT O' DRIAWING A1:D TYPE IM (X,Y) COORDINATEc".

21 SECIFY ANOTFER POINTT AND TYPE IN MXY) COFITNATF.
22 PS DISTANCE EF7IWEEN SELECTED POIN11TS CANOT EE ZERO.

27 D RA;,INO DIYENSICNS FPVE NCT EEN SPEFCIFIE.
c- P INSUFFITC1ENT FUMERF OF ECINTS FOR SLM.
2( PC DO YOU WIS-H TO ABOR'7T TIS LI1NE SEGIENT TYPE Y(YES) CR N(NC). ANDL "C5R1.
27 F CURRENT LINE EGMtENT AFORTED.
2E P .11P1.7 AEDTIrNAL POINTS FOR EPLINE CURVE.
29 NEWi LINE SEG-MEN'T STARTED CELECT LIN EAR. CR, SPLINE.
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~J ?:*'XTMJ NJRERCF POINTS HAS BEEN EXCEEDE-D.
31 P Y:AXTMlJ1 "?JEER CF SPLINES H!AS E EYCEEDED_-.
_-2 P T7XO CCMSE-rCTIVE- NCODES ECYJAL ).
3 ~P "CODE IS NOT-5 , -1 , 3 , 1,5
SP NCCD)E Sf!C:JLD BE ECJAL TO -5

P V AL 27S C F X VJST B E 1tC R E AS INC F CR S PLIN;E. F IT.
3 6 Q EMAS DRAWIMC ? TYPE Y(YES) O)R N(HG), AND "UR".
37 THE C'JEECARD HAS NOCT BEEN POSITICUED.
q? INPUT TAPE NJN1,BER THAT CONTAINS DRAWING DATA.
39 P 7nF ECJTRDREADING DR )N ATA TAPE.
jJ :NPrrT TAE MJMB ER THAT CONTAINS.' STAGN1ATION LINE DATA.

41 P TAP' E NJBRCCNTAIIG STAGNATION' DATA EAS NOCT BEEN SPECT7:ED.
L2 P SCREEN FCAT E IS LESS THAN 1. )*E-1 I
4'3 P SCREEN SCALE IS GREATER THAI: 1.)*El1J.
"5 SET SCALE KEY PCSITICN,.
46 TYPE INI,!TT OF DIMENSICNS (2) CHARACTERS CR LESSQ).
47 P INPPJT CHARACTER SIZE. EOF D)EFAUjL TIS PREVIOUS CHAR.ACTER SIZ7E.
4? P TYPE TITLE LINE.
a 9 PQ IS TH!IS LINE CORRECT ? TYPE Y(YES) OR N(NO), AND) 1CR"'.
5) P CHANGE CHARACTER SIZE IF DESIRED.
51l P RETYPE LAST LINE.
52 P IN'PUT TITLE LINES. CH-kRACTER IS PRESET TO 3.

53IN PUT rAPE NUMJVBER CONTAItTING ISO D)ATA.
54 PQ READ) TH!IS DATA ? TYPE Y( YES) OR .N(NO) , ANDj "CR".
55 P 1-1CF ENCOUJNTERED) READTIG ISO DATA TAPE.
5_ P ilUMB1ER OF VARIABLES EXCEEDS MYAXIMUMA LIM,'IT CF 2).

5P NUBE F ANGLES EXCEEDS M-AXIMUM,, IIT OF 2).
P. CF ISO MCOOU LINES EXCEEDS !-AXIU TVTT CF 2).

IM1 PROPER:" C2 CCeDE. TRY AGAIN.

-ECF-

>41-JFER CUJEBCARD ROWS
1D MBR_ CUERCARD CO;LUMNS
2) NUMBER CF CHARACTERS PER CAPTION

A )l MESSAGES CALL !MESFLlP
A )2 S C/ -,,CF F CALL C:iE FL IP
tA 33 DRA'W.CJE C A-L DRAW CJE
Al"_'-r ETC -JEr CALL1 S ETC UE
A T SETr 7DPA ' r VI GCALL rETTD
A )6 SETSCREEII CALL S7-T SC F

.7 BC RDErR CALL BORDE
IPAWXIC ' rAXIS

Al LAR i.") JESG(,D)
Al 1 H ARXCCFY CA I' HXCCPY
P11 I I gLIMf C ALLr -i NEN
B)2 S'PLIN E CALL SpLIENHL),EUN('J

5)
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BD? I NEAR CALL LINEAR(NTHELK),RFTJF.NS(5))

E)4 )R AW AL CAUL VT E A'ALLI
B)5 D RAW C ALL VIEW

5D6 x -S n, C ALL S YMM ET
B 08 TITLE CALL CAPTION
B)9 WRITETITLE CAIL L WTITLE
CD1 S A IE CALL SAVE
C D2 R EVIVE CALL R EV IVE
C,33 ERASE CALL1 ERASED
C )'4 STACTAPE CALL STP.CLr
C Y-- DRAW ST AG C ALTL DRWSTAG
C)6 POSITIONKEY CALL- SErTKEY
CYT7 D R9fWK E Y CALL KE r-Y
C )8 ISCTAPE CAL1L ISO
C D9 DRAWISO CALL D)RAWISO
Di) STOP STOP" RECJE STED FRCM CJEFCARD"

-ECF-
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(E.3) Listing of the "ZDRAFT" Computer Code
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CZnRA FT
PRCGRAM Z DRAFT (INPJT =1 )l , CJTPUJT, TAPE3=INPJT, TAPE4=JT PiJT,

* TAP'1=1J1 ,TAPE2=101 ,TAPES:51J1 ,TAPEt6:= i,
*TAPE-7=1J1T1,TAPr- 1),TAPE911,TAP1J)=l:J1,

TAPE11=IJ,TAPE2121,TAPE13:1),TAPEnI14J1~,
* TPAPE15=1J1)

c DAM iN
*j ELK/
* IHORZCLI),
* TVERT(4),

* MAXCCLT,
*MAXIX,

*MAXTY,

*MAXRCW,

*NF

*,LC JE/
T HEIGHT,

*IC2)ELT,

SIXCRIG,

*IVQDELT,

~'IYORIG,

I LEGEND(15, 15,2)),
NCHARQ,

*PHIC,

SI~ON

*J7DRAW,

*JSCR,

' STAG,
'JTITLEZ

CfMCN
*1 XJ(S/,
A RRAY(5),2),

* NCO 0)), )

*NPTS,

*NSPS(50J),

SIISWITCH,
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- I NADC-8010)9-60

* * NTHSPL,
* ?NJPTS,

* JNIT

ft/'BLKSC AL/
* T ENS CAL,
* NEXP,

*SCALAST,
* SCALES,
* SCALET,
* SCALSIZ

*1 BLKSD/
* MXANGE,
* IXSTART,

* xi,
fIYRANGE,

IYSTART,

'NIJNITC2)),

SPHID,
ftRATIOD,

ftXRANGEt,
*XSTART,

*)

ftYRANGE,

SYSTART,
Yt

COMMON
*1 ELKTD/

SIUJDRW1,
ftI'JDRW2,

mm V 'R1,
SIVDRW2,
NOlv

DATA
* ARRAY=3JJ3*J.3),

(IVQS1),

ft(JSCR=)),
*(JSTAG=3),



NADC-83199-69

* (LEGEND=45J)*552),
* (NCODE1J04*3),
* (SCALAST=).9)

C THIS ROUTrINE INITIALIZES VARIOUS PLOT19 AND ZDRAFT ROTJTINES
C
C VARIABLES READ FROM TAPE1
C IBAUD .... TRANSMISSION RATE (BAUD),CHARACTERS PER SECCND
C MAXSR .... NUMBER OF ADDRESSABLE POINTS CN THE TEKTRONIX TERMINAL
C ITERM .... TERMINAL IDENTIFICATION NUMBER
C 1 - 4))6,4)19,4)12/13
C 2 - 4)14/15
C 3 - 4)14/15 EfIHAt!CED GRAPHICS MODULE
C ISIZE .... CHARACTER SIZE, 4)14/15 ONLY
C CHARS/LINE NUM LINES
C I - 74 35
C 2 - 81 38
C 3 - 121 58
C 4 - 133 64
C LOCDS .... SWITCH FOR LOCAL DISPLAY OF TABLET POINT ON TERMINAL
C 9 - NO
C 1 - YES
C IPEN ..... TABLET MODE
C 0 - PEN MODE
C 1 - PRESENCE MODE
C

REWIND I
READ(1, 1Y.,9)
READ(1,1YJ9)) IBAUD,MAXSR,ITERM,ISIZE,LOCDS,IPEN
IF(ECF(I ).NE.0) STOP"!NITIALIZING VARIABLES FOR FLCTIJ NOT FOUND 0
*N TAPEI."

C
C INITT (PLOTID RCUTINE) INITIALIZES TERMINAL

IBA UD=IBA iD/19
CALL INITT(IBAUD)

C
C TERM (PLOT1:J RCUTIN'E) SPECIFIES TERMINAL TYPE

CALL TERM(ITERM, MAXSR)
IF(ITERM.EQ.1) GO TO 29

C
C THE FOLLOWING STORES ALPHA/NUMERIC CHARACTER DIMENSIONS

DO 1)) ISIZE:1,4
CALL CHRSIZ(ISIZE)
CALL CSIZE(IH,IV)
IFFORZ(ISIZE):IH
IVFT(ISIZE)=IV

1)) CONTINUE
C
C TABINT (PLOTID RCUTINE) INITIALIZES GRAPHICS TABLET
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CALL TAPTNT(ICCORD, LOC-S,IPEtN)

2)) CALL MESSAGE (MAXSR, N-)UM)

0 THE FCLLOWING READS CJE BLOCK SPECIFICATIONS FROM TAPE2
C AND INITIALIZES CUE BLOCK VAR IABLES.

REWIND 2
READ(2, 2333)

C
C MESSAGE - "SCREEN CUE VCARD DATA NOT FOUNhD ON TAPE2"

IF(EOCF(2) .NEr.D) CALL ?lESSAGE(9,ND,:JX)
READ(2,210.J) MAXROW,MAXCOL,NCHARQ
IF(EOF(2).NE.-3) CALL MESSAGE (9, ND)JM)

C
C MESSAGE - "'NUM-BER OF TABLET ClUE BOARD RCWS EXCEEDS. MATRIX DIMENSION-1"

IF(NAXROW9.GT. 15) CALL M ES SAGE (13, NDUMV)
C
C MESSAGE - "NUMBER OF TABLET CUE BOARD COLUMNS EXCEEDS MATRIX DIMENSION"

IF(MAXCCL.GT.15) CALL MESSAG-(14,ND'JM)
C
C MESSAGE -"NUJMBER OF SPECIFIED CJE BOARD A/N CHARACTERS EXCEEDS MATRIX D)IMEN

IF(NCHARQ.GT. D) CALL MESSAGE (15, NDJM)
rlF=MAXSR/ 102'4
MAXIX=MAXSR - 1
MAXTY=NF*7 0 3

36) MA XBLK :MrXRO!,N* MAXCO
DO 4)) NTHBLK=1,MAXBLK
READ(2,22))) NROW,IICCL,(L-EGEM-DCNRCWd,NCOL-,N),N:,NllPCHAriC)
IF(ECF(2).NE.0) GO TO 423

~4)) CONTINJE
~42) IXORIG:NF*51.

IYOR IG=NF*3 93
ISIDE=NF*C 1 3)/MAXCOL)
ID,)JMMYYNF* (76 J/VAXBCW)
IF(ISID3E.GT. IDUMM.Y) ISIDE=IDJM'MY
IL-EGTH :MAXCCL*IS IDE
IHEIG.9T=MA~XRO'WISIDE

C MESSAGE - "DO YOUJ WISH A COPY OF THE GRAPHICS TABLET CUEBOARD ?
C TYPE Y(YES) OR N(NOC)"

CALL MESSAGEOi,NANS)
IF(NAN;. EC. 1HY) CALL DRAVCUJE

C
C ME2SAGE - "DO YOU WISH TO PCrZITION THE GRAPHIC TABLET CUE BOARD ?
C TYPE Y(YES) OR lN(NC)"

48) CALL MESSAGE (1 ),?AiNS)
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NA O,-8 31 )9-6)

TFCIANS. EC. 19N) GO TO 5))
CAU SETCUJE
GO TO 6)0

533 J C Ur =1

C MESSAGE - "INPUJT CUE CODES FROM~ TERMINAL KEYBOARD."
CALL1 MESSAGE (8, NUNI)

63) CALL CTEBRD

C FORMATS
1))) FCRMAT(I5)
2333) FCRNMAT(F5.2)
2133 FORMAT(I5)
223) FCRMAT(Rl,12,2X,2)Rl)

57



- ~ - - 0

NAX-e8i )9-63

CCAPT
0,JBRC.JTINE CAPTION
CCWCw

*/BLKI
*IHORZ(10,
* VEPT(,l),
*IYSET,

*MAXCOL,

*MAXIX,

* FAXIY,
* MAXROW,
* AXSR,
*NF

CCM~MCN
*/2EJ(CAPT/

*MAX-.INE,

*NCAPT(85, 1))

*iELKJ,
*JClJE,

*JORAW,

SJMESS,
JSCR,

*JSTAG,

*JTITLE

1)) ISIZE=3
NLINE =
IY=NF*7,

C
C THE FCLLCWING STATEMENT CLEARS THE SCREEN, NO YESSAGE IS WRITTEN.

CALL MESSAGE (), ND!JM)
C
C MESSAGE - "INPUT TITLE LINES. CHARACTER SIZE IS PRESET TO 3."

CALL MESSAGE (52, NYJM))
12.) NLINEzNLINE + 1

C
C MESSAGE - "INPUT CHARACTER SIZE." EOF DEFALT IS PREVICJS CHARACTER SIZE."q

CALL MESSAGE (4~7, Nr)JM)
CALL1 AKMODE
REA:)(3, 11 ))N ISIZEA
IF(EOFC3) .EQ. J) ISIZE:ISIZEA

C
C THE FOLLOWING STATENT SKIPS MESSAGE LINES, VC MESSAGE IS WRITTEN.

CALL MESSAGE (-l , NO;JM)
C
C MESSAGE - "TYPE TITLE LINE."

CALL MESSAGE(L , ND:JM)
14) CALL AtVCO)E
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NAC-P)1 )9-6)

READ3, 1))0) CNCAPT(J, NLINE) J-5,84)
IF(E-OF(3).NE.)) GO TO 3))

C
C THE FO.LOWING STATEMENT SKIPS MESSAGE LINES, NO MESSAGE Is WRITTEN.

CALL MESSAGE (- 1 , ND;JM)
NCHARS=S)
DC 2)) J=1,8)
IF(NCAPT(NiCHARS+4,NLINE).NE-.55B) GO TO 223
NCHARS=NCHARS - 1

23) COUTIN':JE
22) J2='ICHARS + '4

CATLI ANVCODE
WRITE('4,1)))) (NCAPT(J,NLINE),J-5,J2)

C THE FOLLOWING STATEMENT SKIPS MESSAGE LINES, NO MESSAGE IS WRITT-EN.
CALL MESSAGE (-l, ,NDUM)

C
C MESSAGE - "IS THIS LINE CORRECT? TYPE Y(YES) OR N(NO)"

CALL MESSAGE(49,NANS)
IF(NANS.EQ.lHN) GO TO 26)
NCAPT(1 ,NLINE):(MAXIX - NCPARS*IP(ORZ(ISIZE))/2
IYzIY - IVERT(ISIZE)
IF(NLINE.EO. 1) GO TO 24)
ISIZE1:NCAPT(3, tLINE-1)
IYzIY - ).125*(IV-RTCISIZE) + IVERT(ISIZE1))

24) NCAPT (2, NLINE)=IY
NCAPT (3, NI-INE)=ISIZE
r[CAPT(4, NLINE)=NCHARS
GO TO 12)

C MESSAGE - "ICHANGE CHARACTER SIZE, IF DESIRED."
26) CALL ME.SSAGE(5),ND;JV)

CA'LI AFMODE
READ(,11)3) ISIZEA
IF(ECF(3) .EQ. J) ISIZE=ISIZEA

C
C THE FC.ULOWING STATEMENT SKIPS MESSAGE LINES, NO MESSAGE IS WPITTEN.

CALL MESSAGE (-l I N"DJm)

C MESSAGE - "RETYPE LAST LINE"
CALL MESSAGE(51 ,1\Wm)

GO TO 14)
C
C THE FC9l.CWING STATEMENT CLEARS THE SCREEN, NO MESSAGE TS WF.ITTEN.

3)) CALL MESSACZEQ,ND)JM)
IYSET:IY - 1*IVERT(ISIZE)
MA)LINE=NLINE
ENTRY WTITLE
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NAXC-8)1 J9-6)

IFMAXLINZ.EQ.)) GO TO 1)3
IF(JDRAld.EQ.) .OR. V.AXIY.EQ.IYSET) GO TO 32')
MAYIY=IYSET
CALL1 SETSCR

32') NLINE=)
34) NLTINE=NLINE + 1

ISIZE=NCAPT(3 ,NLINE)

NCHARS=NCAPTQI , ?.INZ)
CALL CHRSIZ(TSIZE)
IX=NCAPT(1,NLINE)
IY=NCAPT (2, NLINE)
CALL MCVABS(IX,IY)
J2=NCHARS +4
CALL ANMODE
WRITE(4, 1).))) (NCAPT(J,NLINE) ,J--5,J2)
IF(NLIVE.L-T.MAXLINE) GO TO 314)
RETURV

c
C FORMATS
1.)0) FORMAT(8)R1)
11)) FORMAT(Il)

END

6)



CC'JEBRD
SL1BR0UTINE CJEBRD

4) NTH4BLK=)
CALL INP:JT(X,Y,NTHBLK)

60 IF(MTHBLK.GT.)) GO TO 8)
CALL MESSAGE (6, NJlJM)
GO TO 4)

8) MAXBLK= 4)
IF(NTHBLK.GT.MAXBLK) GO TO 9999
GO TO(

*0999,9999,9999,9999,9999,9999,9999,9999,235
*) NTHBLK

1)) CALL MESFLIP
GO TO 4)

1)5 CALL CJEFLIP
GO TO 4)

11) CALL DRAWCUE
GO TO 4)

115 CALL SETClUE
GO TO 4)

12) CALL SETT-)
GO TO 4)

125 CALL SETSCR
GO TO 4)

13) CALL BCROER
GO TO 4)

135 CALLI AXIS
GO TO 4)

14) CALL MESSAGEC),NDUM)
GO TO 4)

145 CALL1 HXCOPY
GO TO 4)

15) CALL NEWLINE
GO TO 4)

155 CALL SPL-INE(FTHBLK),RET-URNS(6))
GO TO 4.)

16) CALL LINEAR (NTHBLK), RETURNS(J))
GO TO 4)

1 5 CALL VIETWALL
GO TO 4)

17) CALL VIEW
GO', TO 4)

175 CALL SYM~MET
GO TO 4)

18) CALIL CAPTION
GO TO 4)

61



NADC-8D1 39-6)

1P5 CA--' WTITLE
GO TO 40

193 CALL SAVE
GO TO 42

195 CAUL REVIVE
GO TO 4)

2)0 CA-' ERASED
GO TO 4)

225 CALL STAGN
GO TO 4.3

21) CALL RWSTAG
GO TC U)

215 CALL SETKEY
GO TO 4)

22) CALL KEY
GO TO 4.)

225 CALL ISO
GO TO 4)

23) CALL DRAWISO
GO TO LD

235 STOP"REQUESTED FRCM CUE BOARD"
GO TO 4D

C
C MESSAGE - BLANK CUE REQUESTED. TRY AGAIN.
9999 CALL MESSAGE(17,NDJM)

GO TO 4)
END
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sMRCjTINEZ DRAWISr
CtYCN

*ANLE(2)),
*ARC,X(2)

*RAX JS(2, 2)),

*VTIC(- ) 2)'

*ELXPT!7/

*ARP( )), 2)),
* ! C CDE(1; J 2 )

*NPTS 1
*.T NS ~(5J)

23X=p Bj~j TISC 1 , MAHLN
y=pCLJ DN)AC

2JJ X~SICI (1 y-SCC1 , trLIE)j,-l

TF( ARCLE. EC. D ) CATLL MCEA(y, V
CALLT DFAW4A(X,Y)
AtRCLi-N:ARCLr-'l - JNTT

TF(PCL.ILT.FCNA(!~hLT G--) 2C O )J

3)) CCN~TTN-JE
F.ET jp N
E NO
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N DX-eJ r-6 3

CDRWC~jE
S:IPPCJIrTU DRAWCUJE
C Cv %11CN
NELK/
*IHCRZ(4),
NTVER7(4)

* y'ET,
VA XC CL

* YYX,

*mAYSE,

* 'IF

*IHEIGHT,
* TLENOTP,

*IXORIG,

*TVCDELT,

*IYORTG,
* VQ1 ,

LEGEND(1,15,2)),
*NCHAPQ,

*PHIC,

DDIMENSICN
* NWCRDS(2)

C
C IMESSAGE - "I H4ARXOCPIER CN AND S'JFFTCTENTLY INAk' ? TYPE Y(YES;Q CF N C

CALL' MESSAGE (2, NAN-)
C
C MESEAGE - "T'JRN CM HARXOCP1ER, WHEN UAPN TYPE Y."

IFUJANS.EQ. 1HN) CALL MESSAGE (3, VDJM)
C
C THE FCILCWING STATEMENT CLEARS 7HE S'C~r-EN, :C MESSAGE- TS I'pTTT.

23) CALL XESSAGE(J,NDI)J)
CA-" MC-VABS(IXORIG,lTYGT)
CALL MCVEL(-TLENIGTH/2,-I-iETGHT?)
CALLr )RREL(J, THEIGHT)
')C 3)D NCClz1l,XNAXCOL
CALL MCVRELUIDE,-1HETCF{T)
CA' 1. RWEL(, !HEIGHT)

'33). CCNTINJE
C ALL DRWREL (-TLErNG;TP, ))
XC 36) NRCW~ 1 mAXROW



NADC~'1J9~

CALLMVE(hNGh IIE
CALL DR',<P'EL(-ILENGTH, J

363 COCN71PJE
CA'- MNVEL(ILENGTH, !HEIGHT)
DO 6))J NRCW=1,YAXROW
CATLL tMOVRE(-ILENIGTH, -ISD-;7/2)
DO 5D) NOOC'L=1,NAXCOLT
CALL1 SErELCC(TX,IY)
NCHA P=

DO JD =1NCHARQ

NCC T- 1-2

4)) CONTTI J7
142J )TF(NCHA.R.L-T.1) GO TO LF5D

O 4LID )T=1,'
IIZE=I

IXC.APT=NCHAR *THO-RZ( ISIZE)
iF(TXCAPTr.LT.ISID)E) GO TO L469

£149) CCiNTT"hJE

CMESSAGE - "CAPTION TO LONFG FOR CJE BLCCF"
CALL YESSAGE (16, lD)JM)

4 C A-1 MrVEL((lSIDE-IXCAPT )/'2,-:'VERF(ISTZE),2
CALL1 CHRSTZ(TITZE)

CA'LL AMOe FX

CALL "'.CVPEL((IS T D -3*T ZF Z /2,(TST E /2)T\ V(F)PT
C-ALL CfNPSTZ(
CALL ANNODME

C.ALL' MCVAS(IX, TY)

5)0 CONTIN JE
CALL MVEL(,-TSIDE,2)
-99 COTIlNJEr

YECSGE -"IS CCPY SATISFACTORY ? TYPE Y(YES) OR N:(NO)l"
CA'.LL ESGQ, A)

IF(INS.E. ThN)3G TO 2))

P-7T JR I

2)" FC-RmAT(29R1)
2199 FOR,"'AT (R 1, 2. 2)
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NA D-8 D1 D9-6J

S'JBROUTi~rE ERASE

*IB2LYPTS/
* pJRAY(5)D2),
*ASPL (1 D),2)) ,

N NPT S
* NSPS(5))),
*NSWITCH,

* N'THSPL,
*NVPTS,

* JNiT
ENTRY ERASED

C
C MESSAGE - "ERASE DRAWING ? TYPE Y(YES) OR N(WC)"

GALL1 MESSAGE (36, tlA%,S)

IF(NAMS. EQ. 11IN) RETURN
DC 1D) = 3D
ARRAY(N')=)..

1))~ CCNTTNJE
X. 2J.) N=1,1lJJ)4

MCCDE(N )=D
2)) CCNTINUE-,

RETUJRN
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NAX-ED1 )c-6)

S'JBRCUTIN2 FITCNFIRST)

*/BLKP(PTS/
SARBAY(5),2),

*NCCDE(5J),

*NPTS,

*NSWTTCH,

*NVFTS,

*JNIT

rH 1 NF IRST
N2=MPTS
DO 1)) N=N1,N2
XSPL=ARFAY(N, 1)
YSPL: ARRAY (IM, 2)
CALT !JP-DATE(ASPTL(1,rITHl-F) ,XSPL,YSPL)

13 C C,"IT~rN:JE-
RETJR N
EVID



NA X-D 1 -

SJERCJTINE INP:JT(X, Y, NTHB-IK)

*ELK/
*IHORZ('4),

*IVERT(4),

*TYSET,

*MA XCOL,

* MAXSR,

CC", 1
*ELKCUJE/

IHEIGHT,
* TLENGTH,

!IDE,

*IXCRIG,

*I;JQ1,

NOVQELT,
I YORIG,

I LEGEMD(15,15,2D) ,
*NCHARQ,

*PH-IQ,
OTSDEQ

C CMM.CN
*/ELKJ/'

* JRAW,
*JMESS,

*JSCB,

*JSTAC,

*JTITLE

*/ELKS CAL,
T LENSCAL,

* NEXP,
*SCALAST,

*SCALES,

SCfALET,
*SCALS1 IZ

IXTRANGE,
*IXSTART,



*IYRAI.'C-

* YSTART,
*Tyl,

*N'JNIT(2),
*PHnl

RATIOD,
*XRANGE,

*XSTART,

*X),

YRANGE,
*YSTART,

*, ELKrD/

*IV-)R"; 1
*TVDRW2,

*TV)

DIMENSION
* CFARS(3 )

IF(JC;JE-.EQ. 1) GO TO LJJ
1)) CALL BELL'

CALL1 ONEPNT(IJ, IV)
IF(JDRAW.EQ.J .CR. NTHFLK. EQ.J GO TO 2)J

~ CP.
T V.LIT . Tr)4l .CR. IV.GT IVDPW2 ) GOC TO 2J

I'JDELTl=I'J - IiJ)
lV-)ELT=IV - IV3
X=SCALE,-T*( IJDELZTT*CCS (PIIID) + IV-JELT*SIN (Pq'T)
Y=SCALE-T*(IVJDELT*CCS(PHD) - I:JDELT*SIN(PHI)))
NTHB-LK=- 1
,RET'JR N

2)) IF(I:JQ1.GT. .AF). IVQ1.GT.0) GO TO 24)
C
C ME.7SSAGE - "GRAPHIC TAPLET C!FE BOARD HAS NO0T PEEN PCfSlTTC7D )"

CALL MESSAGE (37 ,1NM)
C
C YESSAGE - "X, Yn,7J WISH A COPY OF THE GRAPHIC") rARLET C'JF9C-lR* ?
C TYPE Y(YES) OR INIC"

CA'''~EVAG(1 NANS)
ILF('fAVS--.EQ.1Y) CALL DRAWCJE

C
C MESSAGE - "DO YO;J WISH TO POSITION THE GRAPHIC TAPLET C*JEr BCARD ?

CALL M!ESSAGE(1 ,NANS)

7)



TF(NAN1S.EC 1HY) QC TO 22)

C MESS'AGE -"IjP'JT CJE CODES FPCV TEPVINAL KEYFCARD'
CALL MESSAGE-(P, flJV)
GO TO 94))

22) CALL1 SETCIJE
lfThBLK=- 1
RET:JRfl

2d~ D flEL;T=Pj _ "JQ 1
IVETIV _ TVQJ

JFRINME=TIJDELT*CCS(PHIQ) + I JDELT*SINj(PHIjQ)
IF( JPRIME.LE.).) .CR. JPRIME.GE.IJ0E-LT

..cR.
* VPRIMFE.LE.).) .CR. VPRIV-E.CE.IVQDELT )GO TO 3))

NTHRCWVPRIM'E/SIDEQ
iNTHRC74=MAXRCW' - NTHRCW
GO TO 7))

C YESSAGE - " POINTER IMPRCPERLY POSITTONE-D, TRY AGATN."
3)) CALL MESSAGE(6,t4DJM)

GO TO 10)
a-)) !F(JDRAW.EC.) .CR. NTFBLK.EQ.)) GO TO 50)
42) CA-LL BELL.

CALL SC'JRPR(TCHAR, ,TX, TY)
IF( ICHAR. EQ. Q1 ) CC TO 5_")

C
IF(IX.L1T.IXSTA'RT C,9.

:-X.GT.(IXSTART + TXRANG-) .OR.
TY.LT. IYSTART .CR.

* TY.GT.(IYSTART + MYANGE) )GO TO '42)
IXDELT=IX - IXCSTART
IYD)ELT=IY - IYSTART
X=SCALE-"*TnDELT + XSTART
Y=SCALES*IYDELT +~ YSTART
4TlhBLK=-l1

53) '! TH ROCW
NTHC CL=)
CALL' HOCME
CALL1 BAKSP
CALL1 CHRSIZ(3-)
CALL1 CZAXTS (2)
CALL B ELL
CALL1 A N4CDE
READ(3,2)))) ICHARS



CA-" CZAXTSI))

IFCN.THRCW.LT.1 .('P. NTFRCW.CGT.MAXFC' ) OC TO o ))
1F(ICHARS(2).GZE.33B AN-). IC[L4RS(2).LZ.4J3)

* NTHCOL:=ICH.ARS(2) - 3
IF(TCHARS(3).CZ.33E .Atl. ICHARS(3.LE.L14B)

* NTHCCL'=1J*NTTHCOL + (ICHA4RS(3) - 33B)
IF(NTHCCL.GEr. 1 .CR. NTHCCL.LE.MAXrCCL) 0O TO 7))

C YESSAGE - "IMPROPER CUJE CODE. TRY AGATN."

C.11- CAL ESSAG(5, rY)V
GoTOJ

7)) NTHFLK=C(1THRCV4 1)*-AXCCL + NTHCCL
RETJRN

c
C FORMATS
c
2))) FCRMATR 1)

E N
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NA)C-C'J1 Dn-6J

S;JEFC JT Z TSO
c i CtN

*ANGLE(2)),

AR APC, X (2J)
*NTITLE(M,

4 "yYINE,
*RADI!JC-(2),2J))

W VR(23),
*XTFC (6 3,2J)),
*YTSC(6J,2J)

*Y(2)

Pi ='. 1 5cl26S3'.r-

C ME-:SSAGE - "INPUT TAPE WY.REF CDITAINING ISO DATA." t

CALL MESSAGE f,53, NO Y)
PEA D(3 ,*) NTAPE
iF ?1TA PE. EQ. )) RE TJPN
RFAWIN~D NTAPE
READ(NTAPE,1.J)) kMTITLE
IF(EC7F(NTAPE).NEr.)) GO TO 901)

C THE FClL'C',iNC ST.hTEYENT SKIPS '-ESZP.GZ LINES, NO tMESSAGE 1S WPITTE?!.
(7ALL ~E SS A CE(2, NDJM)

C "ESSACE - "FEP- THIS DATD ? TYPE Y(YES) -OP "!nO)"

TF(JAVF. EC. 1Hi) RET'JRN

XiCALL ,ESG'~ , N)

Y' 1,F) Y.=1,2)
)c 1 (-J)N M1,2)
X7 I (Y

2)) CVCNIN

1~J CCTTN73



r V-

NAX-8 D)96

IF(EOF(NTAPE).!ME.0) GO TO 99)
REAJ(NlTAPE, 1)6)) XPT
IF(EOF(NTAPE).NE.)) GO TO 99)
READ(NTAPE, 1)5)) YPT
IF(EOF(NTAPE).NE.)) GO TO 99)
XCEN :-XCEN
YCEN=-YCEN
XPT=-XPT
YPT=-YPT
ARGX=XPT - XCEN
APGY=YPT - YCEN
EPSLN=ATAN2 (AHOGY, 'IRGX)

REA(eITAPE, 104)) NVAR
T F(ECF(NTAPE-).N!E.)) GO TO 99)
IF(NVAR.LE.2)) GO TO 22)

C
C MEFSAGE - "NMBER CF VARIAB~IS EXCEEDS MAXIMUMl LIMIT CF 2)."

CALL MESSAGE (56, NDUM)
RETUJRN

22') READ(NTAPE,1)e)) (VAR(N),N=1,NVAR)
TF(ECF(NTAPE).NE.0) GO TO 99)
READ)(NTAPE, 1)")) NANG
IF(EOF(NTAPE)2~.k)) GO TO 99)
IF(MANG.LE 2)) GO TO 2'4)

C MESSAGE - "NUMEER OF ANGLES EXCEEDS MAXIMM L IMIT OF 2)."'
CALL MESSAGE (57,1[DUM)
RETU R N1

24) READ)(NTAPE,1)2)) (ANGLEr(N) ,N=1 ,NANG)
IF(ECF(MlTAPE).NE.)) CC TO 0,)
)C 2F) iN=1,NANG
A tIGL E(N ) =RD * ANGL E ('I

29) CONTINUE
READ(NTAFE, 1))))
IF(EOF(NTAPE).NE.)) GO TO 99)

))READ('1TAPE, 112)) N7hANG,NT-iVAR,RA:D
IF(ECF(NTAPE).NEr.)) GO TO 99)
IF(NTHANG.EQ.919 COR. NTHVAR.EQ.09) GO TO 3-2)
RAD)IUS ;(NTHANGlr, THVAPR )zRAD
GO TO )

32) DO 5)) llTHVAR=1,flVAR
A.RCLN).)
"ITRIP=)

DO L4) 'ITHAV=1 ,1-A!'O
IFOITRIP.E0.7) GO TO ?6)
IF(RADIUS(N~i A!'G,NFHVAR) LT. .D GO TO wJ4)
NTPIP:1
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NTHI iNE =NTPLINE+ 1
IIThLINE.LE.2)) GO TO 38D

C MESSAGE - "NUMBER OF ISO CONTOUJR LINES EXCEEDS MAXIMUM- LIMIT OF 2)."
CA'-L MESSAGE (58, 0PJ)
R ETU JR N

36) IF(RA)IUJS(NTHANIG,NTHVA4R).GT.).)) GO TO ?8)
ARCMAX(NTP-LINE )=ARCLEN
ARCLEN=).)
NTRIP=)
NTH=)
GO TC 44)

38) NTH=NTH+1
R=RAD'PJS(NTHANG, NTH VAR)
XPRI!M.=R*CCS (ANGLE (NTHANG))
YPRIN=R*SIN(ANGLE(NTHANG))
X(NTHANG)=XPRIM,*CCS(EPSLN) - YPRIM*SIN(EPSLN) + XCEN
Y(NTHANG)=XPRT*SINT (EPSLN) + YPRIM*COS(EPSLN) + YCEN
IF(NTH.EQ. 1) GO TO 42+)
ARGX=X (NTHANG) - X (NTHANG-1)
ARGY=Y(NTHANG) - Y(NHANG-1)
SEGLEN=SQRT(ARGX**2 + ARGY**2)
ARCLEN=ARCLZN + SEGLEN

L12) CALL 'JP)ATE(XISO(1 ,NTH,-LIE_) ,ARCLEN:,X(NTHANO1-))
CALL UJPJATE(YISO(1 ,NTHLINE) ,ARCLEN1,Y(NTHANIG))

414) CONTINJE
IF(RADIUJS(NlANG,N 'THVAR).LT.).)) GO TO 5)3
N? = 14A N G
DO 46) 'ITHPNG=1,3
ARGX=X(NTHANG) - W1N2)
ARGY=Y(NTHANG) - Y(N2)
SEGLEN=SQRT(ARGX**2 + ARGY**2)
ARCLEN=ARCLEN + SEGLEN
CALL1 JP:ATE(XISO( 1, NTHLINE) ,ARCLEN, X (NTHANG0))
CALL' UPDATE(YTSO(1 ,NTHLINIE) ,ARCLEN!,Y(NTHAN-G))
N 2=rTHA NG

46) CCNTINUE
ARCMAX(fTHLRNE )=ARCLENI

MAZC.INENTHLINE
REA-D(NTAPE, 1)6)) XCEN
IF(EOF(NTAPE).EC.)) GO TO 2.))
RE-rT 'JPN

C YESSAGE - ECF ENCC J'TERED REA)ING TSO -DATA TAPE."
9) CALL NIESSAGE(55,tD'JM)

RET*JRN
C
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C FCRTATS
1 ))) FCRYAT(O 'Al))
1J)4) FORMAT(2)X,I2)
1)6) FORPIAT(2JX, 60 12. 5)
1)P3 FORMAT(M 12. 1;)
112) FCRMAT(I2,SX, 2, ?X,G12.5)

E ND

7 6
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S JBRODJTINE LINES(NITHBLK) ,RE-T!JRNS(NIS69))
CCMMCN

PLKJ/

*JDRAW,

*JMESS,

*JSCR,

*JSTAG,

*JTIT LE
C CvM~ ON
*PLKPTS/

*ARRAY(599),2),

*ASPL(1)), 2)),
* NCCDE(599),
* rprs,

1 1SPLS(599),
*NSWITCH,

*NTHSPL,

N NVP TS,
*JNIT

ENTRY NEW4LINE
6) IF(JDRAW.NE.9) GO TO P9

C MESSAGE - "DRAWING DIMENSIONS -HAVE- NOT BEEN SPECIFIED."
CALL1 MESSAGE (23, NDJM)
RET:JR N

E) MFNSWITCH.EC.1) GO TO 1))
NPTS=NPTS + 1
NlTHPT:'JPTS
HSW ITCH: 1

NICCD)E(NTHPT )=9
C

M'ESSAGE - "NEW LINE SEGMENT STARTED SELECT LINEAR OR SPLIE."
199 CALL1 MESSAGE(29,ND',JM)

RET:JRfU
ENTRY LINEAR
IF(NPTS.EC.)) GO TO 6)9
!ITHPT=NPTS
NPLJiS:)
GO TO 23)
ENTRY SPLINE
IF(NPTS". EC. )) GO TO 69
NTHSPL::NTHSPL + 1
IF(N-TPSPL.LE.2)) GC TO 129

C
C 'MESSAGE - "MAXIMJN tHMBER OF SPLINES HAS 9EEN EXCEEDED."

CALL IV.ESSAGE(Q31 , DU)-
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12) -'1 R ST=N PT S
SS PLS (11F 1R ST 1! M FPL

2)) CA-L INPJT(X,Y,NtrH9'L.K)
IF(NITHSLK.NEr.-l) GO TO ?6)
IFUICCDE(NTHFT).EC.D .AD NZW TCH. EQ. 1 C; TO ?L4)
IF(NPLJS.FE.a4 .CR. X. GT..ARRnAY(MTHPT,1)) 00 TOC 22D

C >i"ESSAGE - "VALJES OF X NflC HE INCREASING FCR A SPLINE FIT."
CALL YESSA(-*;C35 , 'DJNM)
GC TO 31",

22) NTfHPrNTHPT + I
IF(NTHPT.LE.5))) GO TO 23.)

C YESSAGE - "!MAXIMUMY NJM'PER CF POINTF H.S HEEN EXCEEDED."
__LL MESSAGE(3),ND)JfM)

GO TO J
23. ) NCO'DE(N'THPT)=l + NPLJS
243f AFRAY(NTHPT, 1 )=X

AR9.AY(NTHPT, 2)=Y
Nlt'TCH=)
GO TO 2))

263 TF(NCC)E(NTI-PT).GT.D) GO TO 3))
TF(!NCCD;E(NTHPT).E0.J) N7hPTZNTHPT - 1
IF(NPLJS.ErQ.4) GOC TO ~
C TO Ld))

:)D IF(NCODE(NTiPT).rEO.5 .N.(NTHPT - NFIRFT).LT.2; 'O TO ' U3

N PTS =NTH PT
IF(NCC0EN'THPT).ECQ.-5) CALL F'IT(NFIRST)
RETJRN N'S6)

C
C MESSAGE - "INSJFFTCIENT N: VBrER OF POINTS FOR SPLIN!E C'JRVEr."

34)3 CALL1 MESSAGE (2, NrliJM
C

C ESSAGE - "-)O YOJ WISH Fr) ABORT THIS LINE SEGM-.ENT 7TYPE Y(YES) C'R N(NC)"
j6) CALL MESFACE(26,N!ANS)

IF(NANS. EQ.1fi) 'u) TO L-'2)
-K) i!THSPL=NTHSPL -

NTHPT=NF IRST
C

C E!SSAICE - "C*URREN"T LINE SEG'ENT APOR T7'."

FET'JRN N

C MEFSGE -"INPJT ,'DDITICNAL POI"T(S) ."
4 2J ALMS:C( 0 ,D

7F



CC' TC 2))

79
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S1JBROJIINE- MESSAGEM7(~NM AS)
C THIS SJBROUJTINEl WRITES MIESSAGES TO THE SCREEN

CO MMON

*IHC'RZ('4),

*IVERr (4)
* YSET,
*MAXCCL,

MAHXIX,
x 'AXIY,

* AXSR,
* IF

* JCJE ,
*JDRAW,

*JECR,

*JSTAG,

*JTITLE

DATA
(NCHARS.4*55B),

*(NTGTAL=~)

15(5~= 7)H)

C.ALL CHPSTZ(ISIZF)
IF(!'JYM.LT.1JJ)) GO TO 2))
NLINE=2*IVE.T (ISIZE)

C SETTING THE CH4ARACTEP SIZE AND LINE SPACEING FCR MESFAGES.
C
C THI S SECTION READS THE MESSAGES STORED ON TAPE1

DO 12) I=1 ,,NTOTAL
RErAD(1,1JJJ) NTH,,(N'CHAPS(J,NTHM),J=i,0-)

IF(OF(1 NE.J)RETJRN
12) CCNTINJE

STOP"ECF NO.'T E!CCIJNTERED_' READING HFSSP.GES FRC',' TAPFE 1 .
2)) CALL BL

IF(N;JM.T.l.MTrCTAL) S TCP"YESSACE I) !NJNBER EXCEEDS '.ATRIX DME~sicNi"
IF(fNJM.GT.)) GO TO 24)

IF(UM.T.)GO TO 22)
lL IN E=2*1 VERT (1317E)
CALL NEYPAG



NAX-FJ DJI -E

r--T JR N
22) '!!-=N Jr.

NLTNME=Ml-I1N + N'.*TVEHT MIIZE)
RZT;JR N

214) NCHKI=( N!CHARS'(1 ,N!JM) .At,).,MASK(6) ) .0!. M55
'ICHK2=( SHIFT (NICFAR-S(1 , MJM) ,6) .AND. MASK(6) ) CR. N55
TF(NCHK1 .N7E. HP .AN-).

* :CHK2.MiE.1HS .AN0.
* JN'ESS.NE.1) GO TO 33)

26) LE~~LN + TVET(ISIZE)

CALL AN~1OE

RITE('4,30M) MCI-ARS(, NJ), (NCHARSJ, NIP) ,J=2,8)
TF(MCHK2. EQ. 1 1S) CALL FTMITT(3,

3 IF(!NCHK2.E.!-RN) RET'JRN
314) -ALL HO'"E

C6LL 9AK5P
CALLT CZAXIS (2)
CALL BELL
C ALTL ANMODE
READ(3, 333)j)N ANS

IF(NP'S.EQ. 1Hf CR. MANS.EQ.114Y) RETUJRN
GO TO 26)
ENTRY ME-SFLT!P
jNE7-M3=-JMEsS

C
FORMATS

1333D FCPRMAT(I2,1X,,3R13)
9)3] FCMAT(A)
9333 FCRMAT(RP?,7R 1))

END
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Cc PTI cN
S'JBRrO!JTTNE O~rICM

*ELK/
* HORZ(4),
T VrERT(4),

*iYSET,

M, MAXCOL ,
* AXT X,

* AXBCW,

C C 7-EC

*JSCR,

*JSTAG,

*JTITTLE

*ELKS CAL/
*LENSCAL,

*NEXP

*SCALAST,

*SCALES,

*SCALET,

*SCALISIZ

CC?'MCN
/ELKSD/
*TXR.NGE,

* IXSTART,
* xi,
* IYRANC-E,
* TYSTART,

*NJIT(2))

* PHID,

H XANCE,
*XSTART,

*YSTAFT,

*Y)

32



NAXC-P~l 394]6

CALC:LATES AID DRAlt.'F SCALE KEYONTERTML SCREEN
ENTRY KEY
IF(J)RAW.1NE.1) G TC ~J

1D) 7F(JSCR.NEr-.l) C"-11 SE1'CR
IF(S)CALA.ST.EQ.SCALES)!, GO TC 4))3
SCALAST=SCALIES
SCALSIZ1 3
NEXTZ

21) TF(STEP.G;E.1.0) GC TO 20)1
STrEP=1 D. Y-*STEP

IF(NEX(P.GE.-10) GO TO 2))
C

C MESSAGE - "SCREEN SCALET' LESS THAN 1. 3*E1 3."
CALL MES SAGE 0142, N0DJM)

214) lF(SCAL.STZ.C.E.STEP) GO TO 3
IF(SCALSIZ.GT. 1)1 . ) GO TO 26)
SCALSIZ:1 3. 3*SCA-TSTZ
GO TO 214)

26)], ZEXP=ZEX +1
STEP=3. 1*STEP
IF NEXP. LE. 7) GO TO 204

C lMESSPGE - "SCREEN SCALE IS GREATER THAV: .E1.
CALL %IESSAGE (L3, VYJ)'A
RETJRV

3)) FACTOR =STEP/SCALS IZ
IF(FACTOR.GT. 3.7]) GO TO 311
SCALSIZ-3. 5*SCAr_'ZIZ
IF(SCALSIZ.GT. 1. )) GO TO 3))
CALL MESSAGE'14 , NOUNM)
R ETUR P

314) LENSCAL: (SCALSIZ* (13). 3**NEy(P) ) /SCALES
4)) LF(1IX1.LT.) .CR. TYl.1.T) Go To 6))

IF( CIX]l + 1.2*TLENSCAL).GT.(IXSTART + 'XRAN!GE))
* X1IXISTART + IXRANGE -1.2*LrENlSCAL

CALLr MOVASS(IX1,IY1)
CA-'L DRWREL(LENSCAL,3
!Y=). 1 *LENSCAL
CALL DRWPEL(O, IY)
!X=). 5*1LENSCAL
CALL Y'CVREL-(-IX,)
CALL DRWREL(3,-IY)
CALLT MOVR L-IX, 0)
CALIL D)RWREL3, IY)



NAX-EJ1 J9-6.)

IY=IY/2)
CAL MCVPEL(J,-IY)
C AL DRWREL(LE-NSCAL, ))
CALL.m M AE(I xi , Iy I
CALL CH4PS:Z(3)
CALL CS IZ E(I H,IV)
IY=TV
!X=IH/2

CAL-L MOVRL(-IX,-IY)
CIALL ANICJE

i 1=SCALSTZ
WRITE(4,1JJJ) I)
CALL1 MCVABS(IX1 , M~l
IX=LEN~iSCAL - 2*IH
IF(I1.LT.1))J) TX=TX -IH/2

IF(Il.LT.1.J) TIX- H/2
IF(T1.LT.IJ) IX=TX -Ti/2
IF(!MEXP.NE.3) IX=IX - *l

CALL1 MCVlREL(IX,-IY)
C4-11 ANMCDE

MF(EXP.EFQ. )) GO TO 4J
CMLL MCVABS(Txl ,iyl)
CALL MCVREL(IX,-TY)

CALL ANIMOJE
WvRiTE(4,'1IDJ) I*11DEl!lZXP

44) CALL MCVABS(IX1,IY1)
IF(fNJNITT(J).EQ.55B) CO TO 48)
NCf4ARs:j

46) CMTINJE
'48) IX:LENS CAL - NCHARS*)/2

CALL M)VRL(TX,-2*IV)
CALL APMOJE
WP:TE('4,2)))) (N:JNTT(J) ,J=1 ,NCHARS)
R ET JR N

C

C REC:JES'-TS' FCSITICrl CF SCALE KEY
ENTRY SETKEY
IFMJPAW.t E.l) GO TO 9))

C
C MESSAGE - "SET SCALE PCSTrION.

6).) CALL MESAGE(L45,NrDJ.)

CALL T N PJT(X ,Y, F)
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IF(N.EC.-1) CO TO ELIJ

C MESSAGE - "POINTER IMPROPERLY PC TTICNED, TRY AGAI" 1
CALL MESSAGE (6,NDYJM)
RETJRN

64DJ IXI=IXRANGE,-r*(X - XSTART)/XRANC,!G
IYl=IYRANGE*(Y - YSTART)/YRAP'GE
R ETJR N

C

C
C DRA!!S X-Y AXIS CN TE-R~i-'VAL fC~rEE:

ENTRY AXIS
IF(JDRAW.12.1) GO TO 9))
CA'' MCVEcA(XSTART, D. D
X=XSTART + XR NGE
CALL DASHA(X, J. ,7777'7636 )
CALL MOVEA( ).J),YSTtiRT)
Y=YSTAPT + YRANGE
CALL DASHA(J. J,Y,777777h35)
RET JR N

C
C DRAWS RCRDER ON TERMTNAL SCREEN

ENTRY BORDER
IF(JDRAT9.NZ.l) GO TO Q))
CALL MOVAES(IXSTAPT, TYSTART)
CALL ORWREL C), IYRAflGE)
CALL ORW1REL(IXANCE, ))
C ALL DRWP.EL(), -YRANGE)
CALL DPWREL (-TXRANGE, J
RETURN

C
C MESSAGE - "DRAWING DIMEYSIONS HAVE NOT BEEN SPECIFIED."

9D) CALL1 MESSAG7(23,NDUM)
RET,'RN

C
C FORMATS
1D)) FORMAT(I1)
1,D4) FORMAT(IU)
11,J FCRMAT(4X,A4,12)
23)) FCRMAT(2)Rl)

END
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NA X-8 D13.9-6J

SJIBNNE REVIVE

*iBX

* H-ORZUJ),

*IYSET,

*MAXCCL,

*I AXI X,
*MAXTY,

*MAXHOW,

*MAXSR,

-~ * NF

*/BLKJ/
* cJ

*JOR A1,
*JMESS,

*JSCP,

SJSTAG,

*/ PLKPTS/
* ARRAY(5)D,2),
* AZPL(133,20),
* NCODE(SJJ),

* NPTS'
m spLS(%J)),

*NSWITCH,

*NTHSPL,

*NVPTS,

* JNIT
CCIACN
*,ELKSCAL/
*LENSCAL,

*NEX?,

*SCALAST,

*SCALES,
*SCALET,

*SCALSIZ

SIXSTART,
* xi,

M YANGE,
*IYSTART,

* yl,
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* NJNIT(2)),
'~PHDr,

*RATIOD,

*XRANGE ,
*XSTART,

*YRANGE,

*YSTART,

C MESSAGE - "INPUT TAPE NTY-BER THAT CONTAIN" DRAWIFG DATUA."
CALL1 MESSAGE (38, NDIJM)
CALL ANMODE
RE-AD(3,*) NTAPE

C
C THE FCLLOW!NG STATEMENT SKIPS MESSAGE LINES, NO MESSAGE IS WRITTEN.

CALL1 MESSAGE -2 ,11UM)
IF(ECF(l.).NE.) .OR. NTAPE.LE.)) RETURN
REWIND NTAPE
READ(NTAPE, 13)) IXRANGE,

* IXSTART,
* IYRANGE,
* IYSTART,
SMAXSqR

* NADO
IF(EOF(NTAPE-).NE.J) GO TO 40)
READ)(NTAPE, 1)6)) UJNIT
IF(EOF(NTAPE).NE.0) GO TO 403
REA D(NTA PE, 11)3 PHT-

* RATIOD
* SCALET

JNIT
* XRANGEr
* XSTART
* X0
* YRANGE
* YSTART
* ~Yo

CALL VWINDO(XSTART,XRANGEr,YSTART,YRAN'GE)
IF(EGF(NTAPE).NE-.)) GO TO 4))
READ(NTA FE, 12)))
IF(ECFNTAPE).H[E.0) GO TO 4))
JDRAW:1
CALL SETSCR
NFIRST=)
Nl=NPTS + 1
N2=NPTS + NADD
DO ?J !THPT=Nl,N2
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READ(NTAPE, 13J)3 1, SPLS(NTHPT) ,NCODE (NTHPT) ,ARRAY0! THPT, 1),
ARRAY(NTHPT, 2)

IF(EOF(NTAPE).NE.)) GO TO 4))
NPTS=NThPT

IF(NCCDE(NTHPT).,N.-5) GO TO 16)
IF(NTHPT - NFIRST.GT.1) GO TO 14)

C

C MESSAGE - "INSUFFICIENT NUMBER OF POINTS FCR SPLINE CURVE."
CALL MESSAGE (25, NDUM)
RETURN

14) CALL FIT(NFIRST)
NFIRST=)

16) IF(NSPLS(NTHPT).EQ.0) GO TO 3))
NFIRST=NTHPT
NTHSPL :NTHS PL+I
IF(NTHSPL.LE.2)) GO TO 18)

C

C MESSAGE - "MAXIM;M NUMBER OF SPLINES HAS BEEN EXCEEDED."
CALL MESSAGE(31, NDUM)
RETURN

18) NSPLS (NTHPT):NTHSPL
3)) CONTINUE

RETURN
C
C MESSAGE - "EOF ENCOUNTERED READING DRAWING DATA TAPE."

4)) CALL MESSAGE(39,NDUM)

RETURN
C
C FORMATS
1))) FCRMAT(1JX,I11)
1)6) FCRMAT(1 X, 2R 1)
11J3 FORMAT(SX,G13.6)

12)) FCR"AT(9A1I)
13T) FCRMAT(I3,4X,I2,3X,I3,3X, 2G13.6)

END
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CAESUBROUCTINE SAVE

*I BLK/
* IHCRZC'4),
* IVERT(L4),
*IYSET,

* ?AXCOL,
*MAXIX,

MAXIY,
*MAX.CWI,

* MAXSR,
*NF

COMiMON
*/FLKJ/

* JC:JE,
*JDRAW,

*JSCR,

*JSTAG,

*JTITLE

cCMCN
*/'ELJPTS/
* ARRAY(50JJ,2),
* AS PL(1')., 23),
* MCC-DE(1J),

* PTS,
*NSPLrS(5),)

*NSWITCH,

*NTHSPL,

*NVPTS,

* UNIT
COMMON

*/BU(SrAL/
*LENSCAL,

*mExp,

*SCALAST,

*SCALES,

*SCALET,

* CALSIZ

~ELKSD/
I XRAfNGE,

*IXSTART,

* xi,
*IYRAFGE,

I YSTART,
* yi,
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*NJNIT(2)),

*RATIOD,

*XRANGE,

*XSTART,

*YRP.NGE,

*YSTART,

IF(JDRAW.NE.D) GO TO F)
C
C MESSAGE - "DRAWT4NG 'DIMENSIONS HAVE NOT BEEN SPECIFTED."

CALL MESSAGE (23, NYJM)
RETURN

C
C MESSAGE - "INPUT TAPE NUJMPER C14 WHICH D1RAWN1G DATA IS TO BE SAVED)."

R3) CALL MESSAGE (11 , NDJIM)
CALL AIIMCDE
READ(3,*) NTAPE

C
C THE FOLLOWING STATE~!T SKIPS MESSAGE LINES, NO MESSIAGE IS WRITTEN.

CALL MESSAGE (-2, r4DUM)
IF(EOF(3).Nm.0 .CR. !KTAPE.LE.)) RETURF
CALIL ANMOD'E
WRITE(NTAPE, 1)J3) "1XRANGE" ,IXRANGE,

* "IXSTART" ,IX.START,

* "TYRA11GE" , IYRANGE-,
* "IYSTART" , TYSTA RT,
*"MAXSR" t-IPXSR

"N PTS" , NPTS
WRITE QJTA PE, 1 )6 )) "NUMIT" ,JTNT I

* "RATIOD" ,RATIOD,
* "SCALET" ,SCALET
* "UNIT" ;21IT
*"XRANCG" ,XRANGE
*"XSTART" ,XSTART

I* ")" ,,X) I
*"YRANGE" ,YR A GE
* "YSTART" ,YTART

* ,'Yyv y)
WRPIT ('TAPE, 12)))

* ,I1=1,NPTS)
RETURN

C FORMATS
1)3) FORMAT(A10D1))

9)
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1 X F~CRMAT (A 1J2)R 1
11)) FCPYAT(AF,Cl3.6)
12)) FCRMAT(*NTHPT NSPLS VCODE XARRAY YARRAY*)

13)) FCRMATQ?3,4X,12,,3X,I3,3X,2G13.
6)



SJPRClJ".INE SqETC:JE

*/BELK!
* THCRZ(L4),
* TVERT(4)

I IYSET ,

*V MXT-X,
V AXIY,

* MAXBC -,

*NF

C C IIICt I
* IHK'JIH

* XORIC>
* jrI~i
T VQDELT,
I YORIG,

*NCHARQ,

PHIT C,
S S)E Q

c0%lycr.7

*JSCR,

*JSTAC,

JTITLZ

MESSAGE - "TNPJT L(7 ZP LEFT AN) L(7vlFP KRGTCCNP F J EA
CALL M5AE7,DM
CA-"L 3ELL1
CA-LL CNEZP;(I JQ 1, TVC 1
C ATLL BELL
:- -11rl -. CNF:T(JQ2, ivc?2)
JlELT=IJC2 -JQ

VD)ELT=IVC2 - !VQC1
P-IC=ATAN2(V-DELT, JDELT)
I JcD)ELT= JDELT
I VCDELT =',AXROW* (JD)ELT/ tMA XCCL)
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NADC-831J9-6J

S IDEQ=JDE LT/ P'A CCL1

RET YR N
ENTRY CUJEFLIP
J C ijE = -J C
RETURN

21)FCRMAT(R?,12,2X,20RI)
22)) FORYM2Rl)
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CoSETSCR
SUPRRCUMVIE SETSCR

'~BLK/
T HORZ(J),
I IVER T (~4

*IYSET,
* ?AXCOL,

* A)0XY,

F* IXR Ow
-AYSF,

*NF

CCNIC0N
B L.KJ/

*JMESS,

*JSCR,
*JSTAG,

*JTITLE

CcM!4cl!
*/BLKPTS1
*ARRAY(5JJ,2),

X, APL(I ), 2J)
INCCDCE(5 3 ))
NPTS,

NSWITCH,
*NTHSPL-

*NVPTS-,

*JNIT

C .c lCN
*/FLKSCAL/

* LENSCA',

SCALAST,
*SCALES,

*SCALET,

*SCAI.SIZ

CCMIMON
P/ELE(SWJ
*IXRAJGE,

* IYTART,
* xi,
* YRANCE,
*IYSTART,
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*NJNIT(2J),

*PHI),

'RATIOD,

*XRANGE,
*XSTART,
*X0,

*YRANGE,

*YSTART,

*Y)

6) IF (JDRAW. PE. )) GO TO 8
C
C MESSAGE - "DRAWING DIMENST ONS HAVE MOT BEEN SPECIFIED."

CALL1 MESSAGE(23, NDJM)
RETURN

C
C THE FOL-LOWING STAMMENT CLEARS THE SCREEN, NO MESSAGE IS WRITTEN.

8) CALL MESSAGE0,NDJlM)
UIDIWS =MAXI X
HEIGPTS:MAXIrY

10) RATIOS:WID11THS/EIGHTS
IF(RATIOD.GT.RATIOS G TO 20)
IYSTART=)
TYRANGE=HEIGHTS

IXRANGE=IYRANGE*RATlOD
IX(START=(WIDTHS - IXRAF'GE)/2
GO TO 240

2)) IXRAKGE:WIDTHS
T XSTAkRT=)
lYRANGE:IXRAtfGE/ RATICD
!YSTART:(HEIGHTS - IYRANGE)/

C
C SETTING0 THE SCREENl WINDON

243 CAT' SWINDO( IXSTART, IXRANGE,IYSTART,IYRANGCE)
SCALES=XRANGE-/I XRANGE

C
C SETING THE X INCREMENT FOR SPLINE FIT

~JNT~5(MXSR1 21)*SCALES
JSCRtl
RETUJRN
END
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CSETT:)
SJBRC1JTINJE SETTO

*IBLKJ /

J D RAVI
* YESS,
*JSCRI

*JSTAG,

*JTITLE

K/'ELKSC.AL/'
"LENSCAL,

* NEXP,
*SCALAST,

*SCALES,

* SCALET,
*SCALSIZ

CGovwMCt

*IXRANGE,

*IXSTART,

* xi,
YMNGE,

* YSTART,
* yl,
*NIJNIT(2J),

*RP.TIOD,

*XRAM~E,

*XSTART,

YRANGZ,
*YSTART,

*Y)

CCMIMCN
*/ PLKTW
*IrJDRW1,

IJDRW2,

* VDRW1,
*TV)RW2,

T V)

IF(%J)RA4.rfE.)) CALL ERASED
C
C MESSAGE - "PLACE DRAWING ON THE GRAPHICS TABLT."

CALL1 MESSAGE(18,NY)
C
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C MESSAGE -"INPUT LCUER LEFT AND UPPER RIGHT CORNERS OF THE DRAWING"
CALL MESSAGE (19, N)JM)
CAU BELL
CALL ONEPNT(I:UDRW1 ,IVDRW1)
CALL BELLT
CALL CNEPNT(VDRW2, IVDRW2)

C
C MESSAGE - "SPECIFY POINT ON4 DRAWING AW3 TYPE IN THE (X,Y) COORDINATES."

CALLT MESSAGE(20,NDJM)
CALL BELL1
CALL ONEPNT(IJD), IMD

ACA"LBELL'
CALL ANIODE
READ(3,*) X3,Y)
IF(ECF(3).NE.D) XO=Y)=).)

C
C THE FCLLOCWTNG STATEMENT SKIPS MESSAGE LINES, NO MESSAGE IS WRITTEN.

CALLT MESSAGE (-2, NDUM~)
C
C MESSAGE - "SPECIFY ANOTHER POINT AND TYPE IN (X,Y) COORDINATES."

CALL MESSAGE(21,NDIJM)
CA"L BELL
CALL CNEPNT (IJ 1, IVi)
CALL BELL
C ALL At V; DE
READ(3,*) X1,Y1

C
C THE FCIL(YWING STATEVENT SKIPS MESSAGE LINEZ, NO M'ESSAGE 1S WRITTEN.

CALL1 MESSAGE (-2, N:iJM)
C

-IC MESSAGE - "TYPE *UNIT OF DIMENSIONS (2) CHARACTERS OR LESS) ."

CALL MESSAGE Qs46 ,ND'JM)
CALL AtNM1DE
READ(3,1iD))) NUNIT
ZDJ=:U1 -i.

DV:IV1 -IV)

* .,TA=ATAr-2(DV,YJ)

D:)X1 - X)
3Y=Y1 - Y)
THETA =ATAN2 (:Y, DX)
PHTO=ETA - THETA
ARG1=DX**2 + DY**2
ARG2:D1 2 + DV**2
IF(ARG2.LZ.).)) CALL M ESSAGE (22, tJI1)
SCALET:SQRT (ARG 1/ARG2)

C SETTING THE SCREEN WINDOW4 ARGUMENTS
WIDTHD:I'J:DRW2 - IJDRW1
HEIGFT:I=V)rW2 - IV')RW1
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RATICD='dDTII"D/FEIGHT:D
I!J)=I'J. - MX/FCALET)
IV3=IV) - (YO3/SCALET)

C
C SETTING THE VIRTUAL WINDWl ARGMENTS

24~) XSTART=(IJDRW1 - IIl))'SCALET
XRANGE=WIDTHD'SCALET
YSTART=(IVDRW1 - IVO)*SCALET
YRAhNGE:=HEIGHTD*SCALET

C SETTING THE VIRT!JAL WINDOW
CALL. VdIND)C(XSTARTf,XRANGE,YSTA IRT, YRAME)
JORAW:1

2 CA'-' SFTSCR
RETURN

C
* IC FORMATS

1))) FCRMAT(2)Rl)
END
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CSTAGLN
SUJBRo'JINE .STAGLH

*JMESSp

*JSCR,

*JSTAG,

*JITLE

C MESSAGE - "IMPUJT TAPE VNJMBEP THAT CONTAINS STAGNATION LINE DATA."
8) CALL MESSAGE (4), NJM)

CALL ANM.ODE
READ(3,*) JSTAG

C THE FCtLOWING STATDAEMT S!(IPS MESSAGE LINES, NO MESSAGE IS WFITTEN.
CALL MESSAGE(-l ,NhDWJ)

EfNTRY DRWSTAG
C
C MESSAGE - "TAPE NYBER CCNTArNING STAGNATION LIVE DATA HAS NOT BEEN SPECIFIE

IF(JSTAG.GT.0) GO TO 1).)
CALL MESSkAGE (411 , NDJ1.,)
GO TO P)

I]] REWIND JSTAG
ISTZE:1
CALL CHRSIZ(ISIZE)
CALL Cc!IZ(IHf,
CALL SrE d(XmIF,XMAX,YMaIN,YMAY)

12) READ(JSTAG,))J) N,XPT,YPT
IF(ECF(JSTAG).E.'J)GO TO 2))
XPT=-XPT
YPT :-YPT
IF( (XPT.LT.XMIN)

.OR. CXPT. GT . XAX)
* .R.(YPT.LT.YM4fN)
* CR.(YPT.GT.YMAX) )GO TO 12)

IF(.M.CT.)) GO TO 18)
iN z-N
CA!. MCVEtA(XPT,YPT)
IX--). 3 51Tf
TY:).23'IV
CALL MCVREL(-IX,-IY)
CALL AHMCOE
WRITE(4,11.3)) N
GO TO 12)

1F) CALL MCVzEA(XPT,YPT)
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NSIZE:1)3
-NSYM1=3
CALL SYMBC(NSYM,NSIZE)
GO TO 12)

200 RETURN
13)0 FCRMAM(5,2F12.6)
110) FORMAT(I1)

END
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CSYMBOCL
SUJBROUJTINE SYMBCL(MTHSrM, NSIZE)

C
C THIS SUBROUTINE DRAWS SYMBCLS FOR THE TEKTRCNIX

IS IZ ENSIZ E/2
GO TO (1.)0,233,3))) NTHS-YM

C THIS DRAW4S AN ASTRIK LIKE FIGUJRE
1)) DO 14) I=1,8

IDIR=I-1
CALL INCPL-TC1 ,IDIR,ISTZE)
IDIR=:IDIRP4
IF(ID)IR.GT.7) IDIR=IDIR-8
CALL INCPT(,IDIR,ISIZE-)

14) CONTINJE
RETUJRN

C
C THIS IS A PLUSj SIGN WITH OPPOSITE BARS CONNECTED

2)) CALL IhN-T(1,0,ISIZE)
CALL INCP!.T(1,3, ISIZE)
CALL INCxT(1 ,6,NSIZE)
CALL ItNCfRJ(1 ,3,ISIZE)
CALL TNCP.TC1 ,J,ISIZE)
RETURN

C
C THIS DRAWS A SQUARE

3)) CALL INCPLTo,l,ISIZE)
CALLT IMCF-T(1 ,4,NSIZE)
C ALL INCR.w.T(1 ,6,NSIZE)
CALL INC PLT (1 ,NS IZE)
CALL IVCPLT(l ,2, fNSIZE)
RETUR N
END
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CSYM!ll Er

CCMCN
*/,BLKJ/

*J-DRAW1

*JMEcSS

*JSCR,

*JSTAG

*JTITLE

*/ ELKPTS/
*ARRAY(5J),2),

A* ASPL(1))J,2)),
*NCODE(50)),

*NPTS,

*NSPLS(5)0),

,,NSwdrrCH4,
*NTHSPL-,
*NVPTS,

JNI

IF(JDRA!W .NE. )) GO TO 8)

C MESSAGE - "D0RAWITNG DIMENSIONS HAVE NOT SEEN SPECIFIED."
CALL MESSAGE (23, ND'JM)
RETURN

8) IrF(NPTS.LT.2) RETUJRN
NSTOP=NPTS
NTH-PT1 =1
NTHPT2=NPTS + 1
IF(NTHPT2.LE.5)3) GO TO 0/)

C
C MESSAGE - 1MA)(Mlim NUJMBER CF POIN4TS HAS BEEN EXCEEDED."

CALL MESSAGE(3J, NDiM)
RETiJRN

0) NCC0E(NThPT2))
))IF(IABS(NCODECNTHPT1 + 1)).NE.5) GO TO 14)

NTHSPt.:NTHSPTL + 1
IF(NTHSfxL.L..23) GO TO 12)

C
C MESSAGE - "1MAXIMU- NUMBER OF SPLINES HAS BEEN EXCEEDED."

CALL MESSAGE (31 ,ND:JM)
RET UPN

12) NFIRST=NTHPT2
IF(NCC0E(NTHPT2) .NE. J) NFIRST=NFTRST -1
NSF .S(MFIRST )=NTHSPLx

14s) NPTS=NTH-PT2
ARRAY(NTH-PT2, 1 )ARRAY(NTHPT1 ,1)
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ARBAY(NT-lPT2,2)=-ARRAY(NTIIPT1 ,2)
IF(NCC3E(MTHPT2).EQ.-5) CALLI FIT(CIFIRST)
NTHPT1=NTHPT1 + 1
IF(NTHPT1.Gr.ISTOP) GO TO 23)
NTHPT2:NTHPT2 +1
NCC'DF.(tTH-PT2 )=NCOOE (NTHPT 1)
IF(NCODE(THPT2 - 1 ).EC,.NCODE(N1TfPT2) .CR.

* NCOD (NTHFT2 - 1).EQ.0 .OR.
* NCODE(NTHFT2).'LT.,) )GO TO 14.

- I GO TO 10))
2)) RETiJRN
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sJERRcUTiNE VIEWT

*/ELKJ/

" J5RAW,
*JMESS,

*JSCR,

*JSTAG,

SJTITLE

*/ELKPTS/
* ARRAY(5)),2),
* ASPL (1 J),2)),

* 11CODE ( 5 )
*NPTS,

*NSPILS(5))),

*NSWITCH,

*NTHSPL,

* ?VPTS,
* JIIT

IF(JD)RAW.NE.J)) GO TO 6)
C
C MESSAGE - "1DRAWING DIMENFICNS HAVE NOT BEEN SPECIFIED."

CALL MESSAGE (23, N)JM)
RETJPN

6) NTHP-l:HVPTS + 1
GO TO 12)
ENTRY VIEWALL1
IF(J0RAWA.N.)) GO TO £

C MESSAGE - "DRAWING DIMENSIONS HAVE NOCT BEEN SPECIFIED.'
CALL MESSAGE (23, N0JM)
RETURN

8) 'iTHPr=l
1 )) NSTART=l
12) IF(NCC3DE(NTHPT).NrE.)) NTHPT=NTHPT - 1

X=ARRAY(NTHPT, 1)
Y=ARRAY('!THPT, 2'
XBEG IN=X
CALLT 11CVEA (X, Y)

2)) !THiPT=IITHPT + 1
IlF(NTHPT.cGr.NPTS) GO TO 6))
IF(NCODE(NTHPT).XZ-J) GO TO, ')
IF(NSTART.EC.J) GO TO 1))

C
C MESSAGE - "TWO CONSECUJTIVE NCODES EQUJAL3.

CALLT MESSAGE (32, NDUJM)

1 34
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RET JR N
3) F(IABS(NCC0E(NTHPT)).NE.1) GC TO 4))
X =ARRAY (NThiPT, 1)
Y=ARRAY(NTHPT, 2)
CALL DRAWA(X, Y)
IF(rfCO.)VECITHPT).GT.J) GO TO 2))
'JSTART=3
XBEGI!JI=X
GO TO 23)

14)) IF(IABS(NCO')E(NTHPT)).EQ.r5) GO TO 42)
C
C MSSA8GE - "INCODE 1S NOT -5,- , -11, .

CMUl' -MESSAGE(33,N~iJM)
RETURN

4$2) NTHSPL=!JSP3LS(NTHPT-1)
a$4) NTHPT='NTHPT + 1

IF(NTHPT.Gr.NPTS) GO TO 5Yj',
IF(NCO)E(NTH-PT).E-Q.5) GO TO '4)
IF(NCC)E(NT-IPT).EQ.-5) GO TO 4$6.)

C
C MESSAGE - "NCODE SHCJL) BE EQUAL TO -5."

CALL MESSAGE (?4$, NrJM)
RETURN

4$6) XEND=ARRAY(NT!-PT, )
YEN0=ARRAY(NTHPT, 2)
X =XPEGTN

L')X=X + UNIT
IF(X.GT.XEcN)) GO TO 5)
Y =S PLNC 1(1 , AFPL (I , KTHS PL) , X)
CA.LL ')RA/WA(X,Y)
GO TO 4P~)

5)) CALL' )RAWA(EN3YENJD)
NSTART=)
XBEGI N=X
GO TC 2).)

6)) NVPTS=NTHPT - 1
RETURN
ED~
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(B.4) Listing of the "CREATE" Computer Code

The computer code, "CREATE", reads the second file on the
"ZDRAFT" input file and writes the "ZDRAFT" subroutine,
CUEBRD. This subroutine manages the cueboard inputs and c2lls
the specified subroutine. Hence, additions and revisions to
the cueboard can be made by rewriting the input file. The new
subroutine can be LIEEDIT into the existing "ZDRAFT". The
permnanent file containing the fortran compiled version of
"CREATE" is nan'ed CREL4. A proceedure file to run "CREATE"
follows.

PCR
GET,XTAPE,CREL4.
SKIPF,XTAPE.
CCPYEF,XTAPE,TAPE2.
REVIND, TAPE2.
CREL4, , ,TAFE2,, ,CUEERD.

The listing of the "CREATE" code follows.

-1 hC6
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Vt CCREATE
PROGRAM CPEATEClIPT, OUTPJT, TAPE?, TAPrL4, TAPE5, TAPE6,
*TA P8F=INPlJT, TA PEQ, JT PUT)
DIMENSION
*NFORTRN(225,6),

NCHAR()) ,

DATA
(NTHCCL=225*)),
(NTHROI4:225*))

WHITE(6, 1L))) 'CC!FEPRD'
VRITE(6, 1130) "SUBROUJTINE CUEBRY' V
WRITE(6,14))) " 4) NTHBLX:)"
WRITE(6,14)3) " CALL1 INP:fr(X,Y,NTHBLK)u
WRITFE(6,14})))" 6) IF(NTHBL.K.GT.)) GO TO F'3"
IPTTE(6, I)-))) "CALL1 ME-SSAGE(6,n:ijM)l
VRILTE(6,1'Y)) "lGO TO 4 ) 1
REWIND 2
READ(2, 2))))
IF(EOF(2).NE-.)) STOP"INPJT DATA NOT FOUND ON TAPE?"l
READ(2, 2)))) MAXROW,MAXCOL-,tAXCI!AR
IF(ExOF(2) .'IE. ) STOP"lINP'JT DATA NOT FOUJND OM TAPE211
MAXBLK:MAXROW*VAXCCL
IF(PAXLK.GT.225) STOPCTJE BOARD SIZE EXCEEDS MATRIX DIMENSICN."
DO 1)3 I=1,MAX3LI
READ(2,21))) NTH!RCw4(I),!TrHCCOL(I),(N,,FORTRN(I,N1),N:'1,6)
IF(ECF(2).PNE.0) GO TO 12)
M.A X =I

1)D CONTINJE
12) 1=1

NSTATE=95
DO 33) MROd:1,MAXROW
DO 2P) f.COL:1I,MAXCCL
IF(NROWd.LT.NTHRCld(I) COR. NCDTL.LT.NTHCOL-(I)) GO TO 26)
NSTATE:NSTATE + 5
WRITE(5,11')0) NSTATE,(NFORTRN(I,N),N=1,6)
WPFITE(5, 1)))) "GO TO U)3"
WPITE($, 12))) NSTATE
I:1+1
IF(I.LE.MAX) GO TO 28)
tM'AXPIK=MAXrCCl*(NROW-1 ) + NOOL
GO TO 32)

26) '4HITTE(4,12)3) 9999
28) CONTINUE
33)) CCUTI;JE
22) WRITE(6 ,17).)) "8) MAXBLK=",MAXELK
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WRIT(6,1)))"IF(NTPBLK.GT.,NAXBLK) GO TO 9999"
V.RITE(6, l)))) "GO TO C
REWIND 4J
REWIND 5
J=)

36) NBLANK=)

IF(E-OF(4).N-r.3) GO TO 52)
DO r5)) I=1,6
IF(N;JhMY(I).NE..55B) GO TO 4J))
?PLANK=NBLANK + 1
IF(NBLANK.GT.5) GO TO 36)
GO TO 5)0

4i)) J=J+l

IF(J.LT.62 .CR. VCHAR(J.NE.56B) GO TO 5)0
WRITE(6, 15.):)) (NCHAR(K) ,K=1 ,J)
J=~)
GO TO 36)

5 7) CONTINUE
GO TO 36)

52) IF(J.Gr.)) GO TO 54)
WRITEC5,1600) "*p9999) N~THBLK"
GO TO 56)3

5i4) IF(NCHAR(J).EQ.56B) J=J-1
WRITE(6, 1590) (NCHAR(K) ,K=1 ,J)
WARTTE(6, 16)0) ") NTHBLK"

56) READ(5,13))) H3;JYI'YF
IF(ECF(5).tlE-.)) GO TO 6))
WRITZ(6, 13))) N7j! .Y
GO TO 56)

6).) WRITE(6,14))) "C"
WRITE(6,14))) "C M~ESSAGE - BLANK CUE REC'JESTED. TRY AGAIN."
WiRITE(6,1190)) 9999,"CALL MESSAGE(17,NDUM)"
WRITE(6,130)) "GO TO 4)"
WRITECS, 1)))) "END"'

C
C FORMATS
100) FCRMAT(T7,6A3))
11)) FORM1AT(I5,1X,6A1))
12)) FORMAT(I)4,*,*)
13)) FORMAT(83Rl)
14d)) FCRMAT(BA1O)
15)) FO RMAT (T 6, 1 H*,66P.1
16)') FCRMAT(T6,7A1))
17)) FCRMAT(TL1,Al3, 13)
2)J) FCRMAT(15)
21)) FCRMAT(Rl,12,22X,6Al3)
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